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Il~TRODUC TI ON 
'!he past thirty years h~;.s seen the rise of the measurement movement 
in the United States to such a point that certain kinds and amounts of 
testing in our educational institutions are considered 11musts 11 if our 
teaching and guidance duties are to be discharged effectively. The his-
tory of this movement might be said, with little exaggeration, to be the 
history of the search for an adequate means of comparing "capacity to 
achieve•, as determined by an intelligence measure, with "actual achieve_ 
ment", as determined by an achievement measure. Today, there are avail-
able for use a great I!l.9.ey 11 intelligence 11 tests designed for different age 
levels and serving different purposes. Literally thousands of "achieve_ 
ment 11 tests have been developed to measure learning outcomes in a variety 
of areas. Yet through all these years of r apid development in types and 
kinds of intelligence and achievement measures there has remained the 
fundamental problem of the relationships between these two measures. 
At both the administrative and classroom levels, one is confronted 
continually with such questions as: 11Is he achieving as well as can 
reasonably be expected in the light of his ability?" "Is his failure to 
achieve satisfactorily due to limited ability, or must we look elsewhere 
1 
for the caase?" 
For the maximum utilisation of both measures, some techniqge of 
eo~~parisen ia deairable. Jinet, who set the course of psyohological. 
measurement, vae confronted vi th the task of assesaimg the capac1 ties 
of children in the schools of Parte. Be deYoted years of his life to 
the dnelopment of measures that would eegregate, at an earl7 8881 those 
pupils whose Mntali t7 vas such that they would be unable to profit fro• 
the regular educational programs of the schools. 
The School ~•7 MoTement during the second decade of this centur, 
accented the need for a method of makbg capac1ty-&ohieYeaent comparisou. 
1 fh.e B111'Y87s or innstigations of certain of the larger achool qeteaa, 
resulting from apreYailiDg feeling of d1esat1stact1on with exist1nc con-
d1 tiona 811d couplecl v1 th a desire on the part of a few educator a to re-
Teal true conditions, both ati.ulated the constractlon and use of testa 
and were influenced b7 the derivation of more obJecUye dences for 
meaauring the abilities of · pupils. •1 Prominent 8110Dg these earl.7 surTqs 
were the Pittsburg Sur?ey in 1907 • the Hew York Surve7 in 1911-13, and 
the Cleveland Sanq in 1915-16. 
Seyer&l Je&rs later, wrking independentl.7 and each apparentl7 
1 Har17 .A.. Greene, Albert H. Jorgensen, and J. ~ond Gerberich, 
Meagnmgt cd kaluatiqn ia 'he Secondanr SchoqJ.. (!lew York: 
Lonpans, Green and Co., 1946), pp. 46-47. 
2 
l 
unaware of the researches of the other, Franzen and Monroe and 
Buckingham, 2 proposed that the comparison of intelligence and achieve-
ment be done in terms of a quotient of the two measures. 
Almost immediately, serious weaknesses and limitations of the ac-
complishment (achievement) quotient approach were observed - observations 
which should have warned against the wholehearted and uncritical use of 
the technique. As Ode113 pointed out: 
"Almost at once after . the first specific public 
sug§estions as to how to compute such measures, they 
were received with popular favor by both the leaders 
and the rank and file of the educational profession. 
As is frequently true, so in this instance, the maj-
ority of those who adopted such procedures did so 
non..cri tically. From time to time some unu.sual.ly 
thoughtful worker called attention to the very seri-
ous deficiencies of the measures employed, but only 
recently has a considerable amount of attention been 
focused upon this point." 
Following in the wake of the criticisms have come numerous attempts 
to revise the accomplishment quotient. eliminating or minimizing some 
of its major defects. For use at the elementary school level alone nine 
revisions or substitutions have been proposed, but none of these bas 
receivedtlie ~despread popularity of the original accomplishment quotient 
l R.H. Franzen, 11 Tb.e Accomplishment ~otient: A School Mark in Terms 
of Individual Capacity," Teachers College Record, 21: 432_40, 
l~ovember, 1920; and R. Franzen, The Accomplishment.. Ratio, (Teachers 
College Contributions to Education, No. 125, New York, Teachers 
College, Columbia University, 1922). 
! w.s. Monroe and B.R. Buckingham, Illinois Examination, Teacher's 
Handbook. (Urbana: University of Illinois, Bureau of Educational 
Research, July, 1920). 
3. C. w. Odell, A Critical Stud..v of Measures of Achievement Relative 
to Capa.ci ty. Bulletin No. 45, (Urbana: University of Illinois, 
Bureau of Educational Reaearch, 1929), p. 17. 
J 
method. So great has been the need, it has been seized as a paB&Cea; 
and ID8Zl7 educators haTe refused to relinquish it even thouch its value 
is serioual7 in question. 
1. S!l'A!lDWi!' OF !'Hll PBO:BLIM 
There appear to be two basic problems involved in making accep~a:ble 
cspaci ty-achievement coaparieons. The first concerns the et:ticien07 of 
available capacity aeasurea as predictors o:t achievement; the second pro-
blem is concerned with the dn-elopment of an adequate aethod of colllpari;ag 
"capacity to achieve" and "actual achievement.• 
1'h.e problem of the Talidi t7 of the capacity measure is, o:t couree, 
basic; and DO technique, regardless of ~ care with Which it is deYelopea_l 
can compensate for the lack of baaic Talidity in the pred.ic!Uve meanre. 
JJ. though this be true, one need not wtdt for better capacity meuuea to 
be con11tru.cted before giTiBg serious consideration to the second problem. 
Whether or DOt available intelligence teats are adecruate :tor the Job at 
hand, it is possible to blueprint an improved method of 118king capacity-
achievement comparisons. 
2. DEJ'INITIOH OF mMS 
tial ability to perform sa.ceessfull7 in school subjects. It is ordia-
arily detel"'ll1ned by one' a score on an intelligence uasure. It ia a 
predictive measure in the sense that it measures the ability o:t a pupil 


















Actual. achievement. The term •actual achievement" refers to the 
amount and quality of school wrk in apecifie eubJect aatter areas that 
has been learJled b7 the pupil as meaS\lred by a standardised achiev•ent 
test. 
3. SUMMARY 
!hi a atuq i 11 concerned only vi th the development of an acceptable 
method of eompariJJ& 11 capaci ty to achieve" w1 th •actual acb.ineaent, 11 at 
the eleaentary school leTel. It is felt that any improvement over current 
methods will be worthwhile. - AD attempt has been made to present au 
acceptal»le approach to the problem, eliminating or ainillizing, insofar 
as possible, the aaay serious and. seemingly, irreconcilable difficulties 




'I'r:::E EISTORI C.P.L illVELOPHEJ:JT OF CAP.ACITY-ACHIEVJill>IEHT MEASURES 
The story of the attempts to devise a satisfactory method of com-
paring a pupil 1s capacity to achieve \·lith his actual ed.ucational a.-
chievement has been \\rritten in chronological sequence, a.isregarCLing 
the superiority of any particular method. The development of the 
original capacity-a.chievement measure has received more detailed treat-
ment because it has been the most vridely em:·:lloyed. as \·Jell as hu.ving 
served a.s the stro·ting :point in the clevelo:pment of each of the neHer 
measures. 
1. THE ACHIEV:EHE_JT QUOTIENT 
Although Franzen, while a student of McCall, is general J.y given 
credit for originating the a~hievement quotient, the first publication 
mentioning 
1 
such a measure .. ms the Illinois Examination: Teacher 1 s Hand-
:Book. The achievement quotients of Honro e and Euckingha1n \vere derived 
AA 
by dividing achievement ages by menta.l ages ( 1'-tA ) • 
In November of 1920, Franzen 1 s pro~osal, called t he Accomplishment 
1 Honroe and :Buckingham, QE_. cit., p . 11 . 
- -'-- ·- -· 
6 
1 
Q,uotient, app eared in the Teacher s College Record. 
At tr...c>.t time he v;rote : 
11 
•• Since the I Q is the p otentieJ. rate of progress and 
the EQ i s the actu al rate of :9rogress, the r a tio of EQ. to IQ. 
g i ves the p ercentage of vrhat thG.t child. coul d do , that he 
h a s actually done • • • Fe can, then measure the a:9proxima-
tion to ideal educational p erformBnce of any one child in any 
one elementary school su"b ject thr01:tgh the approximation of 
this accompli shment quotient to 1.00. 11 
The EQ. ( Educational Quotient ) is derived by clivio_ing the E.A. (Edu cation-
al Age) by theCA (Chronological Age); the IQ (Intelligence Quotient), 
by dividing the HA (Aental Age ) by the CA. The formula becomes 
EA 
AQ. =~ = CA 
IQ !viA 
" - -CA 
Inasmuch as t he CA 1 s cancel out, the formula E.A 
HA 
produces the same results . 
2 
(or AA ) 
HA 
In his doctoral dissertation Fr~.nzen introduced. the term 
"Accomplishment Ratio 11 to replace "Accomplishment Quotient 11 • 
1 Fre~zen, The Ac compl ishment ~1otient, QE• cit . , p. il36 . 












l Odell explains it thus: 
11At this time he employed the term "quotient" to refer 
to a measure secured when the diTisor is cb.ronclogieel. age 
and "raUo1 to - refer to one seeured when the di'Yisor ia 
mental age. Moreover, he practically dropped accomplishment 
quotient. hrthel'llore, be emplo7ed accomplishment ratio in a 
more limited sense than he had pr811ously used accompliah-
ment quotient, limiting U to ecJ.ucaUonal age di'Yided b7 
mental age, and employill£ the e~ression "aubJect rauo• for 
subject age di Tided by mental ~· Al. though m811T workers 
have followed Fraazen in hie use of accompli sbment ratio in-
stead of accomplishment qaotient, the tendency has been not 
to lim1 t 1 t to educational ace divided by mental age, but 
rather to use 1 t for either that or subject age divided by 
mental age. In other words, when used it baa generally 
been entirely ayno!cy'llOUs with achievement quotient as sug-
gested by -Monroe and with Franzen's first use of accomplish-
ment quotient." 
The term 11 quot1ent11 _ ha.s become more widely used than "ratio" when 
comparing capaeit7 and achievement, and the tera 1 Achievement ~tient• 
is commonly computed by di TicJing an achievement measure (EQ or :U.) by 
an intelligence measure (IQ or MA). The achievement term might indicate 
the -score obtained in a single subJect matter teet or to an averace of 
all the pupil' s subJect score a. 
l Odell, ~· sil•, P• 14. 
I II 
1 
In his pro~osal Franzen asst~ed erroneously that the optimum 
a.ccom:pli sh..ment for a pupil 'l'rould be 1. 00 . He believed that no ac-
com:plisbmen t ratio \</ould arise above 1.00 (or 100 ) excep t for the 
presence of various t ype s of errors of me a.curemen t. Thus he ad-
2 
vocatecL it as the i cteal school mark . Ho..,.;ever , Toop s and Symonds 
have sh o>m diagrarnmatically that 11 more t ha...n half of any unselected 
dull persons have AQ,' s greater t han 100 solely by the- rea son of 
geometric necessity, irrespective of whether the hypothesis tha.t 
the EQ. can be "brouE;ht up to I Q, is ultimately so und or not. • • • 11 
3 
Odell says: 
11 Since an age norm, i·lhether menteJ. or achievement, of a 
given cJnount is the average :performance of an unselected 
group of pupils of t hat age, it necessarily folloi<IS that 
t he av erage A. Q. of an unselected group must be 100. 
For Fr e.nzen 1s concep t to be vali d it uoul d be necessBry to 
a s sume that no pupil 1 s achievement could rise above the 
aver age of pupils of his mental e.ge. If none co'Jlc_ rise 
above the average it vrould follOi<l that none could fall 
bel01·: it, and therefore that all ivOul<l be jus t the s ame. 
Eowever, we knOi1l thCJ.t bece.use some :pnpils stuo.y harder 
and by better meJhods than others, are more interested 
in t!leir sulJjects, receive more outsi clt;Jhelp, and so on, 
1 Franzen, The· Accomplishment Quotient, On. cit., p . 1')6. 
2 Herbert A. ~oops and P . r-i. Symonds, 11 \'lhat Shall \'!e FU-_9ect 
of the AQ.? 11 Journal of Educational Psychology, 13: 513-2g, 








they do better work than average pupils of their intelli-
gence, and that the revers e of these causes is the reason 
\'lhy others do 'l'rorse \·Tork than the average. Franzen 1 s idea 
of some measure \'lhich \·muld show hO\·r vell :pupils are 
achieving in comparison \1i th the 'best they can do rather 
than 1-rlth \'Vhat average pupils actually do achieve, p ossesses 
some value, but this comparison cru1not be made by means of 
any of the achievement quotients. 11 
Although some of Odell's explanations of the reasons for an 
achievement quotient rising over 100 may be questioned, it is true 
that norms, by definition, represent average performances and, hence, 
Dn achievement quotient of 100 represents t lw average and not the 
maximum. 
Criticisms of the Achievement quotient . In~ediately upon the 
:publica tion of the Franzen and Honroe and Buc kingham :prOl)OSaJ. s, 
studies p ointing out iveaknesses of the achievement quotient method 
began to appear. Largely , these critic i sms centerecl around tim 
revelations. The first uas the.t >·;hen correl ations beh1een intelli-
gence quotients and achievement q-..wtients v1er e made, almost invari-
ably they ivere negative correlations of considerable magnitude; 
that is, bright pupils received higher achievement quotients than 
\'JOuld be expectecl normally. The s econd major criticism '"a s ctirectea. 
against the distressingly lOi'l reliabilities of the achievement 
quotients obtained. 
J.ITegative corr elations betHeen ~ and IS 
Franzen, himself, t-:as aioJare of the negative correla.tions obtained 




experiment a lly to raise the accomnlishment ratios of a group of 
pu:pil s to the 1.00 1vhich he considered t he optimum. Of this ex-
1 
periment he '\'lri tes: 
nThe correl a tion behTeen accomnlis:b..ment and intel-
ligence (using Ace . R., the aver?...ge- Reading, Vocabv~ary, 
anci_ Completion Ra tios 'ili th IQ) \·Jas -. 61 in November, and 
-.49 in June, 1920, in the Gaxden City public school. 
1l'he reg·rading and sp ecial promotion \vor k from November, 
191S, to Jtme, 1920, redt~ed the handicap of brightness, 
but cotlid not obliterate t h e sparsity of returns per in-
crement of capacity in the u~9per rea.ches of the intel-
ligence . :E\rrther '.-Tork along this same line done by A. 
J. Hamilton in the i'Tashington School, Berkeley, Cali-
fornia, i n clica tes that this t-Ja s not a peculiarity of the 
school at Garcl en Cit y. 11 
lifumerous other studies, like\vise, have rep orted such negative 
correla.tions . Tho s e rep orted in Tabl e I are r epresent ative. 
Of the ten studies cited, four v1ere :published vvith in three 
ye ars of the time the achievem~1t quot i ent method first was pro-
l)Osed. 
The 11 Effort 11 Concep t 
Junong the first e~olanations of this an~arent phenomenon, and 
one tha t has p ersisted, was the so-caJ.l e d 11 eff ort 11 concep t. Among 
the first to a dvance this theory t o acc ount for su ch negati,re cor-
2 
rel a t i on s vJ c:.s Franzen himself. 
1 Franzen, The Accomplis:b..ment Ratio, On . cit ., p . 41 . 
2 Ibid., p . 56. 
11 
Table I 
Studies Reporting Correlations Between 
Intelligence Quotients and Achievement Quotients 
Investigator 
Beeson & Tope1 











_.45 & _.50 
_.45 & _.7:3 
_.42 & _.58 
_.:39 & _.59 
-.:38 
1 M.]'. Beeson and R.E. Tope, 11 The Educa tional and Accomplishment 
Quotients as an Aid in t he Classification of Pupils, 11 J.2:l;l.rnal 
of Educational Research, 9: 281-92, April, 1924. 
2 Howard A. Lane and Paul A. Witty, 11 The Educat ional Attainment of 
Delinquent Boys, 11 Journal of EQ.ucational Psychology. 25: 695 
December, 19:34. 
:3 A.H. McPhail, 11 The Correlation Between the IQ and the AQ," 
School and Society. 16: 586_88, November 18, 1922. 
4 Katherine Murdoch, 11 The Accomplishment Quotient _ Finding and 
Using It, 11 Teachers College Recorg,, 2:3: 229-39, M~, 1922. 
5 Odell, Op. cit., P• :3:3. 
.2 
II 
According to this conc€rpt, the dull child. is more industrious 
a.ncl \ll'orks hc::.rcler than the l:Jright chilo. and , therefore, is able to 
a chieve up to and beyond his 11 capacity" to achieve. Furthermore, 
the level of instruction in our schools is a imed at the average 
and belo\·r average chilo. , and. the bright child finds little in school 
to challenge his al:Jilities. 
1 
Odell, too, felt that the effort conce~t ~as sufficient to 
e:h.J.)lain the obtained. negative correl <".tions. Furthermore, he s a id: 
11 It is not aiJ"Pe.rent to the \ll'riter, hO\·tever, vrhy this f act 
should. be an argument against employing the achievement 
QUOtient. The usef ulness of the A. Q. does not app ear 
t o dep end 2.t all on vthether it correlates positively or 
negatively \•ri th the I. Q.. Indeed, the fact that a negative 
1 Oo.ell , On. cit • , P. 24 • 
. 6 Herbert Pouenoe, 11 A Report of Certa in SiE,nifica.nt Deficiencies 
of the Acc~mplishment Quotient, 11 J ournGJ. of Educational Re-
s ea-rch, 16: r~o-4 7. June' 1927 . 
7 G. H. Ruch, nThe Achievement (~u.otient Technio.ue, 11 Journal of 
Educational Psycholo~y, 14: 334-47, Septembe~, 1923. 
8 \'f. R. i'lilson, 11 The Hisleading Accomplishment Quotient, 11 




correlation is p rac t ically ahmys found has called to our 
at tent ion a significant condition \·rhich needs remedie.l at-
tent ion. It is tru.e that some educators and_ others had 
realized that most instruction in our schools \-ras better 
adE.:pted to average and. dull pup ils than to bright ones, 
but the finding of many negative correl at i ons of the sort 
just referred to has bro~1t the f act home in such a 
p ointed fashion c.s to arouse a much k eener and more general 
rea lization cif the need .• n 
Typical of this l ine of reasoning is f ound in an e~:.rl71 article by 
1 
Pintne1· ancl Harshall. 
11 It is, as a r ule , the more intelligent })U:t_)ils t:b..at are 
\•rorking below capacity, even e~ though they are k eep ing 
vrell up to the aver age child of the group . "vle he.ve been 
pushing end crrunming the cluller children 'l'lhile the 
brighter ones have been allo\·!e d to loa f . The bright 
child 1 s the most retarded chil d i n our schools . The 
dull child is the most acceleratecl. The bright child 
is the lazies t child and the dull child is the most 
industrious . 11 
It seems safe to say tha.t t here is some mE=:ri t to t his concep t, 
but it is equally true tha t it alone nrovides an insufficient 
ex:pl~:mat ion . _o\nother p ossible explanat i on may be revealed '<Then one 
considers the nature of the r el a.t ion ship b etween educ a t ional and 
mental ab ilities . 
The Nature of the Relationshi n J3eti-;een Achiev-ement and 
I ntelligence 
2 3 
As ea.rly as 1922, Toops and Symonds end in 1923, Ruch , had 
L Rudolph Pintner ancl Helen Harshall , 11 A Combined HentaJ.-Educa-
ti on.?~ Survey , 11 Journal of Educationa l Psy chology, 1 2 : 32-l.~g, 
January, 1921 . 
2 Toons and Symonds, On. cit . , 1y9, 513-28 .. 
3 Ruch, ~· Cit . , pp. 331-~-1.~7. 
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J 
questioned t he funclamental assumption 1..Tpon '·rhich the vnlicl.ity of the 
AQ, rests that educational and mental abilities i'rere perfect l;r cor-
r el ated. \·.Then one empl oys an intelligence measure to predict an 
a chievement me c::~sure, unl ess it does so :perfectly, tha t is, unless 
the correlat ion bet>·Je en the tvro measures is 1.00, t he e.chievement 
scores are regr es sed scores . 
1 
Freeman s et up a h;v:potheticru c a se in i·rhich the correlation 
betvveen intelligence and achievemen t t·ras zero, used five hypotheti c al 
groups of pU~)ilS of t he s 2Iile age bu.t ui th five di f f erent I Q and HA 
levels, ano. obs erved. : 
" :Because there is, by hypothesis, no correl e.tion bet\'leen 
intelligence ancl achi evement, i n this case, the groups 
vJOulcl. b e in descenC.i ng orcler i n AQ since the h i gh er the 
I Q the lover vrould 1Je the AQ,. This descending orcler 
\·roul C.. a::;Jp ea.r in s ome meas"LITe 'vherever the correl at ion 
betvreen intellig ence and capacit~r in t he subjects is 
less than perfect. 11 
The natm·e of the relationsh i }J between intelligence and achieve-
2 
ment and the effect of regression have been clearl;r stated by Horn. 
11
• • •• "Lmless obt a j_ned ac hievement and obt ained intelligence 
test scores are p erfectly correla ted ( a situation '·:hich , be-
ca"!.lse of the imperfect relia.-Dil ity ancl v a lidity of the tests 
conc er ned, alone is i m·oossible ) there must be a regress i on of 
f~rst scores on second scor e s and a regression of second 
scores on first . .Any investigation i n i·rhich first scores are 
tak:en as crit eria of the amom1t of achievement to be eJ.']_)ected 
1 F . i.'T. Free.ma...'l"l, Hental Tests, RevisedEcJ.itiol!~ ( Jos ton: Houghton 
1'-Ufflin Co ., 1939) :P:? • 306-7. 
2 Alice Hc.A.nulty Horn, Uneven Distribution of the Effects of 
Suecific Factors, Southern California Eclucation iofonographs , 
liTo. 12, (Los Angeles, Califor nia : The University of Sou th-







on a second test will indicate that the -.jority of those individuals 
who have fa.llen in the higher brackets on the first considered teat 
will be penalised on the second test. :Bri~t pupils will find it 
very 11n1ch more difficult to raise their achiev•ent levels to the 
r eported levels -of intelligence than will average pupils. 
Similarly, dull pupils will be (and have been) found to have 
•exerted greater effort• and to _have achieved relatively more than 
expected." 
%B!, UnreliabilitY ~ the Aehitvement Qugtient 
A second disturbiu.g fact uncovered b7 early investigators vas that 
the reliabili ties of the obtained achievement quotients of individual 
pupils were uniformly low - 80 low, in fact, that in some quarters it 
was recommended that use of the achievement qu.otient be discontinued 
or that it should not be employed in iadividual diagnosis of pupils.l 
A ~ of several t7,pical investigations of the reliability of 
the achievement quotient is given in fable II. Reliability co-
efficients as low as these certainly pose the ~estion of their value 
aa a method of comparing capacity to achieve and achievement. 
In aearchillg fer causes of the low reliabilUy of the achievement 
quotient, the brunt of the attack has been against the unraliabilities 
of the test instruments used in -computiDg the achievement quotients. 
--1--Trum--an--L-. ~ley, Inter.pretation of EducationpJ Mea1111rement, 
(Yonkers-on-HUdson, New Y~rk: World Book Co., 1927) p. 363; 
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* Pearson produ c t memen t coefficients of corre ati on obteined by 
correle,ting wo ets of obtained Q,' s. 






















It is true, of course, that the reliability of a quotient >·lill in-
crease as the relia,b i lities of the measur es used in computing it are 
increased. 
1 
Odell's summary of the evidence 011 the unreliability of the 
a chievement quotient appee~s to be representative of the thought of 
many investigators . He says : 
"The reliability of an achievement quotient or other 
measure of achievement rel at ive to capacity is primarily 
det ermined by the reliability of the original measures 
upon which it is based, and is less than that of either 
one of the two meas~rres unless one or both happens to 
possess p erfect reliability, v;hich , of course, is never 
true. Very fe1.; of our standE~dized tests possess high 
1 Odell, cm . Cit., p. 4s. 
1 John R. lvlcCrory , "The Reli abilit y of the Accompli shment l).uo-







C. A. Norley, "The Relia11ility of the Achievement Quotient," 
J ournal of Educational Psychol ogy, 21: 351-60, 1930. 
Odell, £2. Cit ., P . 45 . 
Popenoe, Op. ill·, pp . l+o-l~7 . 
Ruch, Op . Cit ., pp . 334.J~7 . 
P. M. Symonds , 11 The Ac curacy of Certain Standard Tests for 
School Sectioning and Harking, 11 Journ:ll of Eo.ucat ional Psy-
chology , 15: L!-23 -32, October, 192£~ . 
R. P . i•Tagner and E. Hause, 11 The Constancy of the Accomplish-
ment Quotient," School and Society, 41~ : 351-52, 1936 . -
l.B 
l_ 
enough reliability that the errors involved in achievement 
qu otients computed from scores thereon may safely be ne-
glected. A comparatively fet-; data i)reviously reported in-
dicate that the coefficient of reliabili t ;r of achievement 
quotients is probe.bly in most cases below .• 50, anti its 
probable error at least six or se-ven point s . Data collect-
ed by the \'Iriter likewise yield results in entire agree-
ment ivith these conclus ions. Thus it may be said that 
all the B.vailable d.irect data e.s t o the reli2.bility of 
the A. Q.. support the inferences dra.vm from the 10\,.r reliabil-
ity of tests, that only in very exce"'ltional cases are the 
A. Q. 1 s of indiviclual pupils relial1J .. E. . enough to furnish safe 
guides in dealing \'lith such :pupils . On t he other hand, 
the average A. Q, . 1 s of classes or l a :cger groups containing 
a n~oober of pupils are :probably reliable enough that we 
are ,justified i n employing them as measm·es of the achieve-
ment of the group a"s a v1hole. 11 
2. SUilSTITu'T_IIIONS FOR AlJD REYISIONS OF THE ACEIEVl"\JHElifT QUOTIENT 
So great has been the need for a measure comparing capac i t y 
to achieve a.'ld achievement, and so gle.r ing v1ere some of the -y;e e_: -
nesses of the achievement quotient method :proposed by Fra.'lzen and 
Honroe and :Buckingham, that numerous i-rork ers in the field have at-
tempted to revise this technique, eliminating or minimizing these 
wealrnesses. 
As has been pointed out above, the achievement quotient method 
\'tas based upon the assumption that educational and mental abilities 
ivere perfectly cor1·elated. That this \lfa.s an unsmmd assumption, 
due primarily to the lack of validity of the capacity measure as a 
predictor of achievement, ivas observed almost immedia.tely . In vie'" 
of the l'egression effect of one fallible measure on another, early 
attempts at revising the achievement q_uotient -v;ere centered around 
the problem of making the proper correction f or regression. 
20 
A second major weruDaes s that had been revealed at this time -
the lot'l reliability of the achievement quotient - 1-.ras considered to 
be due to the unreliabilities of the test instrument s used in its 
computation. It \>TBS believed that improvement at this point rested 
onl y up on the ability of test tec :'..11 icians to provide more reliable 
measures . 
Other difficulties, such as the unequal variability of the tt-10 
measures and incorrect assumptions concerning the developmental curves 
of the t\'lO ftJ.nctions being compared, t-Jere not fully ~!.Jl)reciat ed at 
that time . 
The yee.:r follo1.rling the publica,tion of Franzen 1 s achievement 
quotient method., a :different approac h to the problem of compe.ring 
capacity and achievement \vas proposed. b;y- Pintner end Harshall . In 
1922, Torgerson suggested a measure Hhich he termed the "Efficiency 
Quotient 11 • In 192S, Nygaard proposed. a revision of Frenzen 1 s a-
chiever.:1ent quotient which a.ttemptecl to correct for the resression 
effect. Ford's "Efficiency Hat:i.o 11 ap:pearec1 in print in 1931 . In 
193~- , Davis a~d Campbell suggested a~other change in the achievement 
quotient approach. In 1937, h1o significe.nt contributions a:;_Jpeared. 
Cureton compa.red tlrree types of a chievement quotients ro1d pointed 
up several f"Lmdamental clifficulties to be dealt t<Tith. Horn, a£ter 
tracing the development of methods for comparing achievement a.nd 
c~:rpacity, ancl. on the basis of certain theoretical consiclerations , 
proposecl a ne1'1' approach for mal::ing such compe-risons . Shortly after-
1·ra.rd app eared McCall 1 s 11 F11 Score ''rhich consti tutec'L a..'1.other a:pproa.ch 





Finall7, in 19<\IZ, !rsao suggested an approach that was not limited to use 
with age norms. Al tho'Ugh their use was never widespread, all of these 
proposals were attempts to provide an adequate method of comparing 
intellectual and educational abilities. 
Pintner .AU Marpall'• Ach1nge1t Difference Method. Pintner and 
Marshall' s1 article in the Jc:n&rl18.J. of' J:dugg.tional Puchologx, J8llU8.17, 
1921, contained the first proposal utilizing the difference between 
intelligence and achievement test scores rather than a quotient of the 
2 two. Of' this, Odell sqs: 
11Probabl7 because the concept of' mental age and the accoa-
p~ing intelligence quotient were widel7 understood and 
f'irml7 establi8hed. in educational usage, and because of' 
the similarit7 thereto of age and quotient or ratio meaSQres 
of school achievement as contrasted with Pintner•a indices 
and difference, the latter were never received into the aame 
popular faYOr as the former.• · 
It is apparent, f'r.om their article, that the7 were aware of the 
negative correlation between intelligence and achievement; and thq 
appeared to subscribe fully to the "effort" concept - that the bright 
children in a class were not working up to capaci t7 whereas the ch1ll. 
children were the most accelerated. 
The Difference Method involved the computation of a mental index 
I and an educatioul index, using percentile values for these indices. 
j! If the- differen.ce between the two indices were positive 
'I II 
J, 
I' 1 Pintner and Marshall, sm.. ill•, pp. 32-48. 
II 
I 2 Odell, m• ill·, P• 15. 
(Difference = Educational Index - Iviental Inclex) the inference \!Jould 
be that the individual in question v1as mak ing good use of his mental 
abil itie s . If the difference \·Jere negative, that is, if the :pupil 1 s 
Hental Index exceedec, his Eclucational Inclex, the conclusion ,;ould be 
that he 'das not \'Jorking u.:o to his ca-pacity. 
As we.s true in the ca.se of the achievement cro.otient , u:9on the 
publication of the proposal of Pintner and Harshal l, several articles 
criticizing the Difference lb thod appeared shortly. These critic isms 
l 2 3 
by Chapman , Herring, and oa.en \vere aimed chiefly at the reli8.bili-
ty of the methocl. Odell presents convincing evidence the.t the re-
liabilit~r of the Difference r,iethod is substantially the same as that 
of the achievement quotient, as Table I II, ac~~ted from Odell's 
~-
stLC1y, will attest. 
Torgerson 1 s Efficiency Q;v.ot ient. Torgerson 1 s Efficiency 
5 
Q.uotient, pro~:; osed in 1922, has been one of the les.st useo_ of any 
of the capacity-achievement measures. In fact, it appears to have 
very little to recommend it. 
1 J. C. Cha-r)man, 11 The Unreliability of the Difference Behieen In-
telligenc-e anc1 Educational Ratings, 11 Journal of Ectucational 
Psychology:, 14: 103-8, February, 1923. 
2 J • .P . Herring, 11 The Reliability of Accomnlishment Differences, 11 
Journal of Educational Psychology, 15: 530-38, November, 1924. 
Odell, Op. . ... ~·· :pp . 26-27, 57. 
4 Ibi d.' p . 58. 
5 T. L. Torgerson, 11 The Efficiency Quotient as a Nee.sure of 







Com:pro·ison of Reliability of Difference 
He::.>.sures and. Quotient Heaeures Derived 
From the Same Test Scores 




-57 • 51~ 
Nonroe Arith. . 54 
-53 
Nonroe Read. Comp. "Z4 •..J .39 
Honroe Read. Rate .64 .58 
-
First an achievement quot.ient, a meas"LU'e of a pu:9il 1 s 1)erformance in 
comp£,.rizon to :performance for the 1:1.verage, is computed by dividing 
the pupil 's point score on a.."l achievement test by the gra d.e norm. 
This is then divided by the pupil's intelligence quotient to obtain 
the efficiency quotient . Accordingly, 11 the standard for each pupil 
should be an efficiency of 100 p e rcent in terms of his olm intel-
1 
ligence . 11 
Justification for Torgerson 1 s met hod is b a sed up on the fact 
that it :permits the use of a.ny stanclard achi evement test \'Thich 
:provides gracle norms. 




Odell, in his monograph, has made a comparison of the efficiency 
quotients and achievement quotients of 10 cases. The essenti21 com-
pe~isons appear in Table IV. 
Table IV 
Cooparison of Torgerson's Efficiency Quotients 
'\'Tith Achievement Quotients 
. Pupil I • Q.. Eff • Q.. A. Q.. 
A 97 111 96 
] 87 180 lq2 
c 74 115 114 
D 91 132 120 
E 98 108 111 
F 92 57 85 
G 109 103 106 
H 117 41 65 
I 104 115 119 
J 132 132 121 
Hea.n 100 109 108 
Concerning this comparison, he '<n·ote: 
11 It \rill be seen that for this small group of pupils 
with a mean I . Q. of 100, the two methods yield approximately 
the same average results, the average Eff~ Q.. being 109 
and the average A. Q.. 108. A co~parison of the quotients 
of the individual pupils, hO\vever, reveals some rather 
. Jarge differences, even though the coeff icient of correlation 
betvJeen the t\10 is .97 . •.• Furthermore, it appears 
tha t on the lvhole this method he.s the unclesirable effect 
of tending to increase high quotients and decrease low ones 
. • • • It happens that in the case of the achievement test • 
of \·rhich the scores are used in this illustration, the re-
l at ionship bet't'Jeen point scores a'lld achievement ages is 




rectilinear . In other \vords, a certe-in difference in p oint 
score is ahrays equal to the same difference in achievement 
;::_ge regardless of 'vrhere it occurs, one point equalling one 
and one-hru.f months. I n the case of an achievement test 
concerning \·rhich this is not true, but for 'vlhich the line 
of relationsh ip is cwviJ.inear' the cliffe rences bet'\'leen or-
dinar;)• achievement quotients e..n. CI. Torgerson 1 s efficiency 
quotients \vould tend to be even. greater and more irregu~ar 
than those in the example above. 11 
1 
Torgerson 1·ms a\vare of the fact tha t 11 the greater the deviation 
of the age of a gi ven chilcL from the average age of the grade t he 
more unrelia-ble the efficiency quotient becomes. 11 In other vmrds, 
this method ue.s pP..rt icularly V'J.lnerable "vrhen used vlith children 
markedly under-age or over-age for their grade. 
In vie"vl of the above, it appears that this method is, at best, 
lit t le i mprovement over the achievement quot ient . Odell 1 s comment 
on the relation of the scores to ag es is particularly pertinent not 
only in reference to this method, but to others as '\'tell . 
Torgerson's Efficiency Quotient never gained any degree of use 
because, as in the case of Pintner 1 s Difference Hethod, it employed 
terminology not as readily underst oocl by prospec tive users as the 
more familiar 11 age 11 and 11 q_uotient 11 terms. 
2 
The_ lfygaaxc_ Revision of the Achievement Quotient . Nygaaro.' s 
revision \;tas an : .ttempt to correct for the effect of regression of 
1 Torgerson, Q£. cit., k• 25 . 
2 P . H. Nygaard, 11 A Revisecl Accomplishment Quotient, 11 Journal 




a first score on a second, this defect resulting in lm·;er A. Q, . 1 s for 
high I. Q.. children and higher A. Q. . 1 s for the lo\'J I. Q. child than 
\tould be e:ll.-pected norm8l ly. 
To correct this clefect , he p rop osed dividing the ed.ucational 
a~e by the predicted educational a~e , the formula becoming: 
A. Q,. = E .A. 
Predicted E.A. 
The pl~edicted ac:b.ievement age \vas determined for a group by means 
of the regression equation: 
Predicted E. A. = t}E.A. • r ( H. A. - mean f.! . A.) mean EA 
01'1.A. 
in \'!hich r e q__ue.ls the correla tion betv1een mental nge and educa tion-
al age ; 0E.A. equals t h e standard deviat ion of the ed1.1.c a tional a.ges; 
~.A. repres ents a c h ild 1 s mental A..ge; mean I-I .A. is the mean mental 
ae;;e of the chil d.' s group ; and me?.n .:E. A. is the mean e ducational age. 
Ris method, he reported, 'i'Tould not only eliminate the negative 
corr_elation bet\-reen A. Q. . and I.Q., out \voulcl make allowance for the 
differences in varia.bili ty of the a chievement and mental ages and 
eliminate instructional differences. The aver a~e A. Q. for any grou~ 
\'Tould become 100 irrespective of hov: t he grou:o ranked in achievement . 
1 
Odell hf!.s t a2(en :i.s su.e with 1Tyga2.rd that cau sing the mee.n A.Q,. 
1 Odell, .2£• •.L ~·· 
26 
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of any group to be 100 is desirable. He argue s tha t: 
11 A. Q.. 1s computed on t h is basis vmulc. all Oi'l valid com-
p arisons to be mao.e \orithin t he cla ss or other group in 
question, but not bet\·reen members of it and those of 
other groups . ••• I f because of very p oor instruc-
tion, or, for that matter, of any other reason, (a 
tea cher 's) class a s a \'Thole \·!as doing very poor work, 
A. Q. 1 s computed a c c ording to Hygaard 1 s method 1-roul d 
not reveal this fc:>,ct. 11 
1 
To Odell it ivould seem more desirable to use c>.chievement quotients 
11 t hat permit vali d comparisons bet1veen ell pupU s regardless of 
uhe ther they are in the same sme~l gr ou:o or not . 11 
He also takes :l.ssue with Uygae.rd concerning the desirability 
of eliminating the negat ive correlation l)etw·een A. Q.. anc1 I. Q,. He 
considers it much more desirable 11 to a lt er the f e.c t t ha,t on the 11hole 
bright pupils do p oorer Hork in relation to their capacity than do 
dull p up ils 11 r a ther than eliminate the negat iv e correla tion by 
statistica l means . 
2 
Horn believes the.t NygaarQ1s ~l an of obt a ining the regression 
of mente~ age on achievement \·;oulcl not completel y elimine.te the 
negative correlation betv;een A. Q.. a."rld. I.Q.. particularly if the group 
being consio.ered 1·1ere rather homogeneous vli th resp ect to mental a_ge . 
She states : 
11 The correlation i'lould still persi st, since in every ca se i n 
'.·rhich there \'/ere t\vo ch ilch·en \'lit h identical men tal a ges but 
differe.."'lt intelligence , q_uoti ents the child i'lith the highe r 
intelligence quotient \>J ocl d be e:x:-oected to equal tbe a chieve-
1 Loc . cit . 
-- --
2 Horn, ~) . cit . , p . 55 . 
ment of the older child. \'lith the lo,.rer i ntelligence q_uotient . 11 
1 
She also points out that the Nygaard formul a is of v alue only 
as a me t hocl. of 11 cornparing individuals \V'ithin the group ;-Ji th the rest 
of the gTOU!J 11 an d. concludes her cri ticisrns by stating: 
"The r;1ost i m:r)or tant crit icism . ••• 1·1hich ca..n be made 
is, h o;-rever, t he fact that , ••• there is no a.:pprecia-
t ion t hat l~eg-.ression in the ca s e of the EQ, AQ , HA, and 
EA is in the direct ion of the natt~2~ mean of t he gro~p 
to 1·1hi ch t he case belongs . 11 
The na tural mean of the gr ou·o is the me<:.n chronolog ical age of that 
group . 
A1 though there is no evic1ence tha t the Nygaard revision of the 
achi evement quotient received popular acceptance , his contribution 
is 1.1orthy of note in that he 1-ras cognizant of several unsounc. as-
sumptions of the achievement quotient . ~e att empt ed to ma~e a cor-
rection for the regression effect a.11d, 2J. though this \'laS not fully 
apprecia t ed at the ti!ne, he \"tn.s a;,•rare of t h e m1equal variability of 
achievement ages and mental ages, a fact not reckoned with in the 
reg;ular achievement quotient method. Finally, he recognized that 
discre:!_Jancies b~ ·i:;ween educational quotients and intelligence quotients 
might exi st because of differences in the quantity and quality of 
instruction ':lhich a child r eceived . 
1 Ibid, p . 56 . 
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Ford's ER (Efficiency F..atio) . The ER (Efficiency Ratio) of 
1 
Ford deserves only :passing mention. The fort1ula. for its comnut at ion 
is: 
ER = s 
1;1here S equals the :pu:pil 1 s ravFooint score on an achievement test 
and Av equals the average score of t he class. 
Thi s method of mclring cap acity-achievement comparisons is 
similar to Torgerson's Efficiency Quotient and is p robably no more 
~.cc ·urate . Rai·l- :point scores are not oriously unequal throughout a 
scale, and. their u se cannot be commendecl. 
The Davis and Campbell Revision of the Achievement Q,uotient . 
---- 2--- -
Three yea.rs later Davis and Campbell pro:;:>osed 11 a more vaiicl means 
of comparing the achievement quotient of indiviclual pupils vli t h those 
of the group , • II 
They had. noted that AQ.1 s 11ere spuriously high for low IQ. 
pupils and l0\·1 for high I Q, pupils - t hat any clefect in the accom-
:pl ishment quotient technique affected, primE;rily, those cases of 
extreme ability. In order to correct for this defect, they proyosed 
1 F . A. Ford, the Ratio of Achievement to Ability as FoQnd Among 
Fifth-grade Pupils, Contributions to Education , No. 94, ( Nash-
ville, Tenn., George ?eebod.y College for Teachers, 1931. 
2 Robert A. Davis and i'!illi~.m A. CaTJl:pbell, 11 A Hore VoJ.icl Hethoo. 
of Comparing the Accomplishment Quotients of Indivi dual Pup ils 
\·lith Those of the Grouy, 11 Journal of Applied Psychol ogy, 
18: 272-81, 1934 . 
a p rocedure tha.t involved the comparison of 11 Actual" AQ, and 11 Expect -
ed11 AQ for indivicLual s or groups. 
AQ 1 s were computed in the usual manner . IQ was correlated 
i·Ji th AQ, , a.."rJ.d 11 expect e d11 AQ, values ue:re read from the regress ion line 
of AQ on I Q. 
As evidence of the SU])eriority of their method of comparison 
1 
they state: 
11 Acco1·ding to the usual AQ, procedure, the theoret i cal 
i deal value for 9.ny I Q. i>~Oulcl be 100. By means of the re-
gression line, the ex-pected value for an IQ. will vary and 
1-rill not be 9. fixed norm. This value ,.,ill vary according 
to the mean IQ and mean actuel AQ of the group and v1ill 
a lso take into account the correla tion between AQ and I Q 
ancl the variability of the t1vo me a s1.:.res. In other vrords 
the e.x:oect ed AQ for any given I Q. 1-rill be based UJ)Oll the 
meastlres of I Q e.nd AQ a"rJ.d not Ul?On some arb:!. trary value . 
Thus the expect ed AQ. for a~y pupil is fov~d in reference 
to the ability and accomplislli11ent of the group. I t vrill 
be in terms of ,.,hat is ex-oected of him under conditions 
of group ability ood achi~vement . 11 
2 
As \•ras the case ;'lith the Nygaard method, Horn points out that 
the method j_s ~-pplicable only for coL.l]_)a.rison of individuals \'lithin 
a gro up \iith the rest of the gr oup , and that the regression is not 
in the clirection of the natural mean of the group to i•rhi c..h. the c ase 
belongs . "Both the JITygaa.rd and the Davis an cL Ca.irrpbell studies use 
the means of t he g1·oups studie d ivi thout regard to the natural means. 11 2 
l Ibid, PP • 278-79. 
2 Horn, Op . 
-·-· 
cit., p . 56. 
3 Loc. Cit . 
3 
. .,, . 
The DBvis and Campbell method appears to be objectionable on 
many of th e grounds of the original achievement quotient method. It 
involves the comparison of an 11 actual" AQ. lrnmm to be highly unreliable 
vli th an 11 expected11 AQ,. 
1 
Cureton 1 s Prouos?~ . In March, 1937, a study of Ediva.rd E. Cureton 
\'las published in the Journal of :EJ...'1Jerimental Educat ion 1:crhich attempted 
to evaluate the accomplishment quoti ent computed three different tvays. 
From his discuss ion it is a:p1_) aJ.'ent tha t he realized the need for 
an adequate methocl for comparing capacity to achieve idth actual achieve-
ment and \·ras familiar vlith the major defects of the original measure . 
2 
Of its unreliability he wrote : 
11 i'lhen 1..re divide an unreliable educational age by an un-
reliable mental age, \·re obtain an accom:9lishment 1r1hich 
is much more unreliable than ei ther. 11 
Furthermore, he '\!.ras a\.;are of the basic problem of the validity 
of the intelligence test as a measure of capacity to ach5.eve. The 1937 
Revision of the Stanford-Einet had just a~peared, and he advocated its 
use as the capacity meas~~e in capacity-achievement comparisons. 
3 
It is also obvious t:b.at Cureton 1•Tas conc erned vrith the regression 
1 F:divard E. Cureton, 11 The Accomplishment Quotient Technique, 11 
Journal of Experimental Education, 5: 315-26, I•rarch, 1§37. 
2 Ibi d., p . 316. 
3 Loc. cit. 
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II 
effect as \'!ell as the results of the uneCJ.ual variability of the mental 
and educational ages. 
1 
Cureton computed three accomplishment CJ.UOtients - re~Jlar AQ1s, 
regressed AQ 1s, and estimated true AQ1 s - for S3 seventh and eighth 
g11 ade pupils. Based on the criterion that the correlation bet'l';een AQ. 
and IQ. shoulo_ be zero or nee..r zero and as lo'..r an 11 r 11 as :possible be-
tv;een AQ. and EQ., he conclmled that 11 the regression-accomplishment 
CJ.uotient is definitely su~erior to both the ordinary AQ and estimated 
true AQ.. 11 
2 
On the basis of this, Cureton suggested that, since most 
teachers are ~Ulable to set up regression e~uations, authors of tests 
prepare special tables for reading off regressed achievement scores 
11 on some appropri ate (comparable) achievement test upon the new 
Binet • II 
3 
As a '\'rord of warning, Cureton points out that the means and 
standard deviations of the mental and educational ages must be eCJ.ual 
or ~proximately eCJ.ual if the regression-accomplishment CJ.Uotient is 
to be meaningful. 
4 
Horn 1 s XA (Expected Achievement) Formula. In the same year, Horn 
developed a formula for making capacity-achievement comparisons as 
1 Ibid, pp. 315-2o. 
2 Ibid, p . 319. 
3 Ibid, p . 321. 
lt Horn , Oo. ill·' P:O · 65-6S. 
-
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part of her doctoral dissertation. 
The first p art of this interesting study \vas devoted to t h e 
mathematical cl evelopment of the La>v of the Uneven Distribution of the 
Effects of Errors in Measurement ru"d the Law of the Uneven Distribution 
of the Effects of Specific Factors; and the second part '"as concerned 
"tvith applications of the la1-1S to educational problems, one of v1hich 
Has the comparison of intelligence ancl achievement. 
After thoroug~~y evaluating a number of methods for comparing 
capacity nnd achj.evement that had been prO}JOsecL up to the time of the 
study, she attributed their inacctrracies e.nd difficulties to the 
failure to consider the effe ct of the I,at·l of the Uneven Distribution 
of the Effects of Suecific Factors . According to this lai·T: 
11 In a distribution of values representing the measurement 
of a given trait possessed by a number of inCI.ividuals, 
relatively greater amounts of any specific or chance 
factor operating positively to cause the score will be 
fom1d in the upp er brackets of the distribution of scores, 
and relatively smaller amounts of ~~Y specific or chance 
factor operating l;ositively to cause the score "."lill be 
found in the 10'\ver brackets of scores. Similarly, re-
l atively smaller maounts of any s~ecific or chance fac-
tor O})erating negatively t o cause the trait vrill be found in 
the uuuer brackets of the distribution of scores and larger 
relat·i;e amounts in the lower brackets. 11 1 , 
An improved achievement quotient or achievement difference 
technique must ta.lce into account ti·lO aspects: reliability and 11 re-
gression of achievement to1-Jard average for both high and low· in-
telligence cases, i.e., comparatively lov;er achievements for high 
. 3J 




Concerning the problem of reliability, Horn observes that 
quotient or d.ifference teclmiques ;-;ill 11 become more reliable \<Then 
more reliable tests are :perfected." 
3 
Horn then proceeds to devise 11 a more aclequate method of evalua-
ting the level of achievement to be expected from any given child11 




= (Y- H c y 
n 
) r ox 
xy oY 
If reacl.ing is used for the achievement measure, XA equals the ex:!:Ject-
ed reading age of the child being considered, M equals the natural 
X 
n 
mean for reading for the child, Yc equals the mental age of the child, 
and rxy equals the correlation bet\'.reen intelligence and reading . 
4 






11 Since both the reading a:nd t he intelligence are expressed 
in terms of age, the tvm standard d.eviations may be can-
cel eel ou t i'lithou t introducing a:pTJr eciable error . 11 




Ibid. , p . 6S. 
Considering .67 to be the correlation bet'\>reen intelligence a.nd 
recJ.ding , the equa tion becomes : 
XA = CA - (HA - CA) r 
ry 
XA = r H.A - r CA _/ CA 
ry 'J...'":f T 
= .671-!A - • 67C.A I CA 
= • 67!{A. I . 33CA 
Hence: 
Y..A = 2NA I CA 
3 
11 
••• the expected. reading age of any given child is equal 
to his mental age times . 67 plus his chronological age times 
.33. This s ame p roportion may also be expressed as two 1 
thircLs his mental age plus one third his chronological age . 11 
Such consta..'1ts may be determined for any subject . 
In subsequent use the formula has been revised on the basis of 
changing correl ations bet\veen intelligence and achievement as age in-
2 
creases. 
The dropping of the .standard deviations of the reading (or other 
subject) a..'lld intelligence tests from the regression equation may be 
questionable although the computation of the correction does involve 
3 
an added step. The evidence from previous stud.ies :points conclu-
1 Loc. cit. 
2 E:x:nected Achievement Gra de Placement Te.bles, 1947 Revision, 
for use in Grades I-XII, (Los Angeles City School Districts, 
Cw.·riculum Division, Evaluation Section, Pub . l'Jo. C-402, 
Sep tember 1 5 , 19u7), p . 7. 
3 Cureton, Op. cit., pp . 315-26 . 
Ruch, Op.~it-=-:-p:p . -331.:.-47. 
T. L. Kelley, 11 A 1Teiv Hethocl f or determining the Significance of 
Differences in Intelligence and Achievement Test Scores 11 
Journal of Educational Psychology, 14: 321-33, September, 1923. 
- .! 
sively to the fact tha.t the vaxiability of educ a.tion::>..l ages and mental 
ages is not the sa.me, the clifference in variabilit y d.epending up on 
the measures used and the age or gTade level tested. 
The Horn teclmique p roduces a.n Expected Subject Age \'Jhich woulcl 
be compared uith a :pu:pil 1 s actual subject age on an achievenent test . 
Hotv this comparison is to be macle is not exoJ.ained. Presumably, if 
a pupil 1s obtained (actual) subj ect age is less than his expected 
subject age, he is to be considered 11 not \·!ork ing up to capacity 11 in 
. -
that subject. In vie'l'! of the test unreliabilities, some measure of 
1 
error, such as the standard error of estimate tvould show ho"' sig-
nificantly greater than chance the difference bettveen an obtained 
score and an e)~ected score is. 
1 SE = 
est 
\'lhere~nt is the standa..rd. deviation of the mentt>.l ages or I Q} s 
and r is the correlation betvreen the two measures 
36 
.tU though Horn 1 s formula cloes not involve the comput a tion of 
quotients f'Jld, thereby, eliminates the compounding of certain errors 
of measurement, the use of mental ages and subject ages assumes com-
:pa1·a.bili ty of test norms for the tv.ro measures. 
HcCall 1 s 11 .!:_11 (Effort) Score. Like the Pintner ancl Harshall 
1 
technique, the 11 F11 Score devised by HcCEJ,ll involves the compt:>.rison 
of the difference bet'l.veen scores on the t\"ro measures . There is no 
evidence that it has been used by other than NcCall and his follot·;ers, 
and little evidence of its adequacy can be fauna .• 
The formula is: 
F = T - T. f 50 
e J. 
in vrhich Te equals a T score on an achievement test, and T i equals a 
T score on en intelligence test. 
Tsao 1 s FQ, (Effort Quotient ). The most recent attempt to provide 
an acceptable method of comparing capacity a.ncl. achievement fotmd. in 
2 
the li tera.ture vms the FQ. (Effort Quotient) of Tsao . It strongly 
resembles the Nygaa.rd revision of the Accomplishment Ciuotient and is 
1 1-!illiam A. HcCall, Hov1 to E:1.:periment in Education, (Ue\·l York: 
the Hacmillan Co., 1930), p . 103, 276. 
2 F . Tsao , 11 Is AQ, of F Score the Last N'ord in Determining in-
clivi dual Effort ? 11 Journal of Educational Psychology, 34: 513-25, 
December, 191.:3 . 
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similar to Cureton's proposal . It utilizes the regression eq~cation to 
obtain a predicted educatione~ score. 
The formula is: 
FQ, = E (100) 
Predicted E 
where E equals the pupil's educational score, and Predicted E is the 
predicted value of the educat'ional score f rom his intelligence score . 
1 
Acco!'ding to Tsao, the superiority of the FQ, over the Nygaard 
a11.d Cureton proposals lies in the fact that 11 the present scheme is 
e:x:tendecl to the T Scale ::>.nd even ra,.,r-point scale 11 • 
3. ST.JNNARY 
The search for an acceptable method of comparing capacity to 
achieve vdth actual achievement has continued unrelentlessly from 
the time of the original accomplislnnent quotient proposals of Franzen 
and Honroe and. Buckingham. The fact that no less than nine diff erent 
proposals applicable to the grade school level have been advanced is 
testimony both to the need for su.ch a technique and the com:ple:x:ity 
of the problem. 
The accomplishment (achievement ) quotient method devised by 
Franzen and Ivlonroe and :Bucking:b..am has been, by fp...r, the most \'lidely 
used. Its use has continued, primaril;;r, because of its di rectnes s and 
simplic i ty in sp i te of the mass of evidence ?...rrayed against it . 
1 Tsao, Op . cit ., p . 515 . 
3 
1 
As C~odenough states: 
11 
••• it has :proveC!. to be one of the most persistent die-hards 
in the history of educational psychology. 11 
Revisions, of, or substitutions for, the accom,lishment qu.otient 
have constituted honest attempts by critical workers in the measure-
ment field to urovide improved measures for making capacit y-achievement 
comparisons. Because of the complexity of the whole problem, none of 
these attempts has been entirely satisfactory. Indeed, the problems 
involved in making such comparisons are so many and so serious that 
it is cloubtful ivhether any method that may be devised can ever be 
completely satisfactory • 
.A:ny attempt to develop such an improved methocl must start by 
reviei"ling the efforts of other :i.nvestigators . Such has been the pur-
pose of this chapter . Attention is nO\\' turned tmv-ard a consideration 
of some of the major difficulties or obstacles to be eliminated or 
controlled if an acceptable method of comparison is to evolve. 
1 Florence L. Goo denough, ~:!ental Testing_, Its History , Princinles, 
and A-pplications, (Uei·l York: Rinehart and Co. 1 Inc. 1 1949) I 
p . 333. 
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CHAPTER III 
A PROPOSED METHOD FOR MAKING CA?ACITY_ACHIEVEMENT COMPARISONS 
The first part of this chapter is devoted to a consideration of some 
of the basic difficulties involved in relating capacity to achievement as 
revealed by a study of previously proposed methods; the 1atter part will 
set up guides and describe a proposed method of making such comparisons. 
1. DIFFICULTIES I~"VOLVED IN MAKING CAPACITY-ACHIEVEMENT OCMPARISONS 
From the review of the history of the numerous attempts to devise 
an acceptable method of comparing capacity to achieve with actual achieve_ 
ment, it is obvious that the obstacles are ma~ and serious. Some of 
these, such as the validity of the test instruments employed and the 
reliabilities of these instruments, are problems of the tests themselves 
and, hence, outside the scope of this study. H0wever, since they are 
basic problems, they will receive due attention. 
~ VaJ.iditx. A1:J::f discussion of the difficulties involved in mak.. 
ing capacit,y_achievement comparisons must commence by considering the 
validity of the capacit,r and achievement measures being compared, for no 
method, re§ardless of how elaborate it ~ be, ~n compensate for laCk of 
validity in the measures employed. 
An achievement test is a collection of test items 11 selected to measure 
a typical cross-section of instruction in each suiject-matter area ••• 111 
It is commonly employed as a measure of the results of specific school 
instruction. An intelligence measure, however, ma;v be defined as a 
"collection of problem situations iased upon genera1 rather 
than specific experience, presented under standard conditions, 
and interpreted in terms of the performance of a representative 
group.M2 · 
When employed as a measure of the capacity of a child to achieve, or the 
ability of a child to profit from instruction, it iecomes a predictive 
measure. The efficiency of the predictive measure may be determined iy com-
puting the coefficient of correlation between the capacity and achievement 
measures. To the extent that the capacity and achievement measures are 
valid measures of their specific functionS 1 and to the extent that school is 
a normal learning situation, a high degree of relationship ietween the 
capacity and achievement measures is to be expected. 
The use of a total or average score on the achievement measure casts 
consideraile doult on its validity as a measure of specific school learning. 
The averaging of scores in reading, arithmetic, language usage, and spellimg 
iecomes meaningless becanse achievement in each of these suiject matter areas 
is not predicted with equal efficiency by the capacity measure. Any com-
parison of achievement with capacity to achieve, then, must involve compari-
son of a capacity measure considered valid for predictive purposes within a 
1 Walter N. Durost, 11 What Constitutes a Minimal School Testing Program? 
!llducational and Psycho:J:_ogical Measurement, Vol. 7, No. 1, Spring, 1947, P• 53. 
2 Walter l~. Duost, "Tests and the Junior High School Guidance 
Counselor, 11 Test Service Noteiook; No. 2, (Yonkers-on-Hudson, N.Y.: Division 
of Research and Test Service, World Book Oo.), P• 1. 
narrow suBject matter field with a test of achievement in that subject 
matter field,. Thus we must compare capacity to read with a reading mea.-
sure, capacity to spell with a spelling measure, and so on. For a high 
degree of predictive efficiency the capacity measure intended to parallel 
a suiject matter measure must tap those abilities required by a pupil to 
achieve successfully in that subject matter area, iut should do so inde-
pendently of the effects of specific in-school instruction in that area. 
Test Reliability .• 1 It has been noted that one of the first disquiet-
ing features of the original accomplishment quotient proposal was the 
uniformly low reliabili ties reported for it. These lo\-1 reliabili ties have 
been generally attributed to (1) the low reliabilities of the achievement 
and intelligence measures used, and (2) the statistical fact that any 
quotient of two unreliable measures will be less reliable thp~ either of 
the two measures. All that was needed to produce an accomplishment quo-
tient of acceptaBle reliability was to wait for more reliable tests to be 
constructed. How high a degree of relative test consistency one can 
expect IDS¥ ie a moot question, . but those in Taile vm2 for eertain 
Metropolitan Achievement Tests are typical of the reliaiilities reported 
for some of our more widely used achievement batteries. 
Norms. The problem of the adequaqy of the norms used for comparing 
capacity and achievement has "been taken lightly by many workers who have 
1 ChapterU, PP• 16-19. 
2 P~e 62. 
=---=,-= 
proposed 1111ch comparisons. Several problems in this area require serious 
consideration if an acceptable method is to be developed. Among these are: 
the problem of B8111.pling, the types of norma to be emplctyed, the compare,. 
bility of the noras of the tests being compared, and the manner in which 
the norms are to be articulated. 
The biggest single problem in establishin& norms is the matter of 
securing samples which are equally representative of some larger group 
to which the teet results are to be generalized. If it is a test which 
preswaes to apply to the country as a whole, the nom samples should 
have some resemblance, at least, to representative aamples for tbe 
country as a whole. This means that every major strata of the countryt 8 
school population should be represented in the nora population, or that 
eVidence be provided to show that the population is representative, even 
though not all of the major strata are iaclude4. N• applies egu.allx 
to both the capacitY ap.d 1Qhi.ty8JitJlt tests being coDmared. !o the 
extent that the norms of one or another of the two measures represent a 
biased aample, the comparisons will become disJointed. 
:Sy far the most co-n tJPe of :aora uaed. in making capacity-achieve-
ment comparisoDs has been the age norm. As a rule, this is obtained by 
plotting the average scores of children of successive ages and drawing 
a smooth curTa through the plotted points vi th extrapolated values 
being assigned to the higheat and lowest parts of the range of scores. 
Ordinarily, children are grouped. together in ra:ngea of twelTe JROnths of 
age centering aroUDd the naming value; that ie. the twelve-year-old popu.-
lation is considered to include all children from 11-6 to 12-5 inclusive. 
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I_n the case of the intelligence or capacity test, the age scores are 
referr-ed to as mental ages; and in the achieTement measures, aa ~bjeet 
I 
[, 
ages such as reading age, spelling 8£8, etc., or an achieTement age which I 
ia obtained by computing an average of the seTeral subject ages. 
1 
I 
I When thie method of obtainiBg age norms is applied to test scores, 
the resul. ting line of relation between age and test score, whether 
iatelligenee or achieTement, is seldom a straight line, 
tends to rise rather rapidly iB the younger age levels. 
I 
but a curve vhi eh 
1
1 
The gain in score 
associated with increase in age tends to decrease as one goes ttp the age 
ladder until the co.rve reaches a point where it is, for all practical 
purposes, parallel vith the base line; that is, U reacheB a point where 
there is negligible gain in score vi th added increase in chronological 
age. 
When educational quotients are computed by d1 Tiding an educational 
age by a chronological age, or vhea intelligence quotients are computed 
by ti Tiding a mental age lly a chronological age, the assumption of a 
straight line of relationship of educational or mental age on chronolog1 
age ie made. l'urthermore, vhen ~ccomplishment quotiellts are co11puted b7 
dividing educational quotient by intelligence quotient (or educational 
a«e by mental. age), the 8811le asnmption is made. To assume that mch a 
straight line of relation A2u, exist ignore• the demonsirated fact that 
indiTiduals do not continue indefini tel¥ to gain in their capac! t7 to 
achieve or in their actual achieTement aD¥ more than they continue to 
increase in phJ'sical height, nor are the ineremeats of gain equal from 





The problem of the compa.rabili ty of the developmental curves. of the 
capacity and achievement measures is too serious to be ignored when 
attempting to develop an adequate method of making capacity.achievement 
comparisons. The slopes of the norm lines for the capacity and achieve_ 
ment measures riru.st be expected to differ, thereby resulting in age 
values that are not comJ~I.rable. 
Another difficulty encountered is that of the variability of the 
score values. In the original application of the achievement quotient, 
as well as in several of the other methods reviewed, no allowance was 
made for possible differences between the sizes of the standard devia_ 
tions of the intelligence or educational quotients (or ages). ~e 
revision of Nygaard attempted to make a correction for this factor. 
Ru.ch, 1 in 1923, found that the achievement ages were less variable than 
2 
:Binet mental ages when allowance was made for unreliability. Kelley 
reported a smaller standard deviation for EQ's fran the Stanford Achieve-
ment Test than is comnonly found for IQ1s in the same grade. Goodenou.gh3 
states: 
M~though no general rule can be laid down since tests 
differ so greatly in this respect, it is usual to find that 
the S. D. of the educational ag~s earned on a well-standard-
ized test is smaller than that of the mental ages obtained 
by the same subjects on a good intelligence test." 
1 .Ru.ch, .0.11• £.11., P• 339. 
2 Kelley, ~ £1!.. PP• 32L33. 
3 Goodenou~. .em,. ~ , P• 334. 
'I 
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When educational. and mental age norms are obtained from age norm 
lines, it is often necessary to resort to extrapolation in order to assign 
age values to the highest and lowest :parts of the range of scores. Use 
of such norms to derive educational or intelligence quotients is question. 
able because the estimated age values obtained often do not coincide with 
actual f acts, particularly at the upper age range where the age norm line 
becomes :parallel with the base line. If the age norm line is extended 
arbitrarily above this point, the assigned age values lose all intrinsic 
meaning. In other words, the use of extrapolated educational or mental 
age values in the compu.tation of a capaci ty_achievement technique should 
be avoided. 
Another difficulty confronting one attempting to make satisfactory 
capa.city-~tchievement comparisons is the problem of the equality of the 
test score units. Raw scores are, of course, notoriously unequal; and 
the age values derived from them cannot be directly comparable from the 
educational to the intelligence test. 
AnY attempt to develop an acceptable method of comparing capacity 
to achieve and achievement must, necessarily, resolve several seri~s 
problems with reference to the norms developed and employed. 
Differences iJl opportunities tQ.. lea.rp. Q.!: exposure iQ. learning. 
Probably the most baffling problems one faces are those arising from the 
fact that there are substantial diff erences in the opportunities children 
have actually to achieve that of which they are Ca];8ble. Indeed, much of 








this fact; and if newer approaches are found wanting, it ~ well be 
because of the subtlety of some of the diffic~ties encountered at this 
point. 
According to the accompliahmeht quotient technique, a child is con_ 
sidered to be achieving up to capacity if his performance on an achievement I 
test is commensurate with his performance on an intelligence test. If a 
child has a mental age several years beyond his chronological ag~. he 
rml.st, if he is to work up to capacity, achieve up to his mental age 
regardless of his ~ge. Inasmuch as the· tendency more and more is to keep 
one in his chronological age group, he will be expected to 11known much 
that he has had no opportunity to learn- material to which, because of 
his comparatively lower chronological age, he had not been exposed. This 
child's achievement would vary from snbject to subject, of course, 
according to the degree to which achievement in a subject was dependent 
upon specific in-school instruction. One would not, for example, expect 
a child to solve problems involving long division if he had never been 
exposed to long division. 
1b_is weakness of the accomplishment quotient has by no means gone 
unrecognized. Ruch, 1 as a result of his investigation, concluded: 
11The value of the .lQ, will be diminished by faulty grade 
location. Probably not far fran two-thirds of all pupils are 
at a:ny given time in the wrong grade in the sense that their 
educational abilities lie nearer the norm of some grade other 
1 Ru.ch, ~. QU,. , p. 342. 
than the one in which they are actually found ••• It is obvious that 
we cannot expect the same educa.tioDal quotients ;-rom 11\'o pu.pils having 
mental ages of twelve years if one is placed in grade four and the 
other in grade seven, a situation which is not at all u:nco.mmon.M 
Oommnpj ty Variations in. cwricul:um .I?Eactices s. methods. The 
general practice when computing accomplishment quotients is to use the 
available norms for the achievement and intelligence tests without regard 
to possible differences in the achievement of pupils within a community 
due solely to variations in the curriculum or in methods of instruction. 
That such variations do exist is undeniable and may result in an achieve_ 
ment level either higher or lower than the established norm, these varia-
tions being quite independent of the level of mental ability as measured 
by the intelligence tests. The adherence to some curriculum practice, 
such as the postponement of certain commonly-taught subject matter until 
a later grade, or the use of some inadequate method of teaching, ~ 
result in a lower level of achievement for a community of a high level of 
intelligence. On the other hand, a. comnnmi ty 'IDJq give undue emphasis to 
instruction in some area, such as spelling, with the result that these 
pupils tend to achieve at a higher rate than would be expected in terms 
of their intelligence level. 
That Wide variations in level of intelligence among communities exist 
is a well-known, thougn often_overlooked fact. Data on over sevent.f 
separate canmunities from the files of the Division of Test Research and 
Service, World Book Compaey, show that. although the mean Pintner Verbal 
I~ of all. these cQnmllnities is approximately 100, community mean IQ•s 
I 
range from the low 801 s to the 1201 s. Lennon1 has shown that there is a I 
marked. tendency for coiiBIW11 ties abo"Ye aYerage in IQ to be aboye average 
I in achievement. Howeyer, this relationship is far from perfect. 
A:D.y trul.T adeq1late ll8\hod of comparing capaci t7 to achieTe and I 
a.etu.al achieveJient llllst, at least, admit an awareness of the possibilities '! 
of the differences -in the a.chievnent •eaaure due to the operation of 
coiiiJIIUJlity Tariations in curriculum practices and methods. 
~ g,.t CQp,Unui,b· 2t inetmc\ion. fhe e7stem of sett1Dg up norms 
by deri Ting a line of relation between score and ace or grade &a SUllies 
that there is a conUnui t7 of illstruotion vi th the content at one level 
being built Upon the previoutl7· taught and learned co:ateat at eoae lower 
age or grade lenl • 
.Anal7sis of representat1Te covsee of study rneals that ef the 
subtests of an achienment batter;r that meet this prerequltite fai.rl7 
well at the elementa17 school level are read.i:ng, Yocabal&r7, arUhaetic, 
Enpish, and apell1118• Instruction in such su.bJect ~~atter areaa as 
geograp~. history {or social studies), 11 terature, aad science does 
not appear to represent such a cont1nuit7. The great •ount of di~ 
agreement in school practice w1 tbill these subJect aatter areas llakes 1 t 
1 Roger T. Lennon, 11 Th.e Relation :Between Intelligence and Achie-v-
meat Test lien.lh for a Group of GoiiiBU1lities." Paper read at a 
meeting of the Eastern Psychological Association, Springfield, 
Mass., Jpril 9, 1949. 
meaningless to talk about the relation of a capacity measure to an 
achievement measure on the basis of norms that assume a steady growth in 
the achievement function involved. 
Other community facto;~. Aside from the differences in exposure to 
learning, variations i n curriculum practices and methods, and lack of 
continuity of instruction, ther e may be ot her differential community 
factors that af f ect the results of achievement test norms and, thus, 
present di ffi culties in the development of an acceptable method of com_ 
paring ca:pa.city to achieve with actual achievement. 
The promotion polic y of a comrrruni ty is a factor that must be COIL. 
sidered. If there is a large amount of retardation, the accumulation of 
hl1e over_age, relatively dull pupils at a given grade level will result 
in depressing the average score at ~~t grade level. If, on the other 
hand, promotion is on a chronological age basis alone, there will be a 
tendency for the variability of performance to became greater and greater. 
Differences in the length of the school year or in the length of 
the school ~ ~ likewise, have a direct bearing on a school's level 
of achievement. 
2. CRITERIA FOR THE DEVELOPMENT OF AN ACCEPTABLE METHOD OF C(NPJ.R_ 
ING CAPACITY TO ACHIEVE AND AOHIEV'DJENT 
-- i' 
From the review of the historical development of methods proposed for 
comparing capacity to achieve with actual achievement, and in light of the 
discussion of some of the difficulties involved, it appears that the road 
toward an acceptable method is rock;y' indeed. Insofar as possible, a.-ey 
improved method must avoid the pitfalls and inadequacies of previous 
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approaches. If the difficulties outlined in the previous section can be 
eliminated, or inimized, an improved method of maki ng capacity-achievement 
comparisons should result. 
The validity of the intelligence and achievement measures has been 
mentioned as a b~ic problem~ So, too, is the problem of test eliability 
bas ic. However, these problems are outside the scope of this study. 
attempt will be made only to develop an i mproved t echnique, utilizing such 
test instruments as are available . 
up : 
The following guides for the development of such a techniqtw are set 
(1) Comparison of capaci ty and achievement should be restricted 
to specific areas of achievement where, at least, a reason-
able amount of continuity of instruction exists from one 
level (age or grade) to another. A composite achievement 
measure , that is, an achievement score obtained by t otaling 
or averaging achievement scores from a number of achieve-
ment tests, i s meaningless under most cj_rcumstences. 
(2) The system of comparison must take into account the 
unreliabilities of rhatever capacity and achievement 
measures are employed. 
(3) The computati on of quotients btained by dividing an 
achievement measure by a capacity measure should not 
consti t uQe t he method of comparison. 
(4) The derived test score units must be equally v riable from 
age (or grade) l evel t o age (or grade) level. 
(5) The derived test score units must be equally variable from 
the capacity measure t o the several achievement measures. 
(6) The derived test score units of the capacity and achievement 
measures being compared must be relatively i ndependent of 
the developmental curves through the mean scores of successive 
groups (age or grade) while reflecting accurately changes i n 
the growth pattern of i ndividual pupils. 
oston Uniw.rsrty 
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(7) Extrapolated values should be avoided. 
(8) The system should make allowances for the exposure differential. 
(9) jllowance must be made for differences in community level of 
achievement ~e to the operation of specific factors, such as 
curriculum differences, differences in methods, differences in 
length of school year, and differences in promotion policies. 
(10) Allowance must be made for the regression effect of a first 
score upon a second due to the imperfect correlation between 
the two measures. 
3. A PROPOSED METHOD OF COMPARING CAPACITY TO ACHIEVE J.ND .A.OHIEVL 
The method proposed for comparing capacity to achieve and actual 
achievement attempts to meet, insofar as possible, the criteria set 
forth above. ~though it does not meet all criteria perfectly, any 
substantial gain over current ca:raci ty_achievement comparison methods mu.st 
be considered worthwhile. 
After the capacity and achievement tests to be employed ha~e been 
selected and a decision has been made regarding the population on which 
the nor.ms Shall be based, two major steps remain. ~e first step involves 
the setting up of comparable test score units for the capacity measure 
and the several achievement measures; the second is concerned with the 
method of comparing one's actual achievement with his expected achieve_ . 
ment. 
To set up comparable test score units that are equally variable from 
level to level (grade or age) and fr om the capacity to the achievement 
measures, the progression of both the mean scores and standard deviations 
of scores is determined for each of the measures separately. The 
developmental lines for the means provide the basis for determining the 
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amount by which an individual deviates from the norm at his particular 
level. A correction for the unequal variability of test scores is 
determined by dividing an arbitrarily established standard deviation of 
15 by the standard deviation of the test scores at each level. ~e 
deviation of a~ score from the norm multiplied by this ratio added tD, 
or subtracted from, 100 results in a new deviation-type score that is 
constant regardless of grade or age. T.b.is procedure is applied iiade.. 
pendently to the capacity measure and the several achievement measures, 
thereby canceling out differences in the shapes of the developnental lines 
for the means. Thus it is possible to make direct comparisons of the 
capacit.1 and achievement measures. 
Expected achievement scores are obtained by computing the coefficient 
of correlation between the capacity and achievement measure and deter_ 
mining the regression of achievement on capacity. This makes it possible 
to co!lfpa.re a pupil's actual achievement in each of several subject matter 
areas and the achievement that can be expected .of him in light of his 
capacity to achieve. 
The procedure described above has been developed employing the 
Pintner General Ability Test: Verbal Series,1 as the capacity measure, 
and the reading, vocabulary, arithmetic fundamentals, arit~etic problems, 
l Publis~ed by World Book Co., Yonkers_on_HUdson, New Yor~ 
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language usage, and spelling tests of the Metropolitan Achievement Battery1 
constitut1~ the achievement measures. This implanentation has been 
restricted to a four_grade range - 4.5 to 8.5. 
The caua.city and achievement tests used,. It has been sta ted that the , 
validity of the tests used as measures of their particular functions is 
not a matter of prime concern to thi~ study. However, several features 
of the instruments selected make them particularly adaptable for this 
purpose. 
The Oruacity Measwp - Pintner General Abili t:v Tests: verbal Series 
The Pintner General Ability Tests: Verbal Series, are organized into 
four batteries as follows: 
Pintner_Ounnin~ Primary Test _ Kindergarten, Grade 1, and first 
half of Grade 2 
Pintner_Durost Elementary Test _ Grade 25 to 45 
Pintner Intermediate Test 
- Grade 4 5 to 95 
Pintner Advanced Test 
_ Grade 9 and above 
Of the Pintner Intermediate Test, the publishers2 write: 
11 NThis test for Grades 4 to 9 inclusive is published in two 
equivalent forms, Form A. and Form B. It measures eight 
different aspects of general mental ability through the 
following eight subtests: Vocabulary, Logical Selection, 
l Published by World Book Oo •• Yonke»s_on_HUdson, New York. 
~ Directions for Administering and Scoring P1ntner Intermediate ~est 
and PJ.ntner Advanced Test. (Yonkers_ on-Hudson, N.Y.: World Book Oo., 
1942), P• 1. . 
NUmber Sequence, Best Answer, Classification, Opposites, 
Analogies, and Arithmetic Reasoning. This test is semi_ 
self-administering, in that all instructions concerning the 
the method of response are given prior to the pupils' . 
D.eginning the test. All items are of the five-alternative_ 
answer type, which permits arrangement for rapid scoring 
by means of a perforated key.u 
The test, as the title 11Verbal Series 11 indicates, attempts to measure 
a variety of mental abilities that are verbal in nature, but, at the same 
time, more or less independent. The zero order intercorrelations among 
the subtests of the Intermediate :Battery, Form J., range from /..257 to-+. 724 
with the median of 28 coefficients being t • 565. With the word-knowledge 
factor (Test l, Vocabulary) being held constant by the partial correlation 
technique, the intercorrelations range from+.Ol7 to+ .374 with the median 
of 21 coefficients beingt.222.1 These correlations indicate that dif-
ferent verbal abilities are being sampled by the subtests. 
Evidence of the effectiveness of the P1ntner General Ability Tests, 
-2 Verbal Series, as predictors of scholastic success is shown in Table v. 
l From Tables l and 3, Manual for Interpreting Pintner Intermediate 
Test and Pintner Advanced Test, (Yonk:ers~on..Hudson, N.Y.: World :Book Co., 
1939), PP• 3_4. . · 
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Ta.ble Y 
Correlations Between P1ntner General Ability Tests, Intermediate, 
and Metropolitan Achievement Tests for 168 
Grade o and 209 Grade 7 Pllpils 
Grade 
Pintner Score and 5 7 
Vocabulary .717 .696 
Reading .760 .761 
Arithmetic Fundamentals .582 .598 
Arithmetic Problems .667 .656 
English .713 .650 
Spelling .589 .512 
Each of the eight subtest scores is converted into normalized 
standardized scores with means set at 150 and standard deviations, at 20, 
using the twelve_year_old population (ll-6 to HL5) as the scaling group. 
T.h.e norms have been established in terms of the median of these eight 
subtest standard scores. A mean of 100 and standard deviation of 16 
points has been set arbitrarily for the intelligence quotients. Scores on 
all the batteries comprising the Verbal Series have been translated into 
a single standard score scale, thereby making the results directly 
comparable from battery to b~ttery. 
Reliability data for the Series are reported in terms of the split_ 
half coefficient of correlation, correlation of alternate forms, and the 
probable error of measure and are shown in Table Vf.1 
Table VI 
Reliability Data for Pintner General Abilit,y Tests, 
Intermediate, Based on 101 Pupils of a. Single Age Level 
Test r • r ,# P.E.M 1 :BA 1! 
1 .72 .72 7.1 
' 2 .76 .82 5.7 
3 .eo .91 4.1 
4 .72 .77 6.5 
5 .70 .74 6.7 
6 .76 .86 5.1 
7 .75 .76 6.6 
8 .75 .so 6.1 
lllntire 
Test .94 .94 2.6 
•Correlation of alternate forms when Form B is given first. 
lcorre1ation of odd and even items on Form A corrected by 
.. the Spear:mail..Brown formula. 
!Expressed in terms of standard scores. 
1 Adapte~ from Table 8, ~ •• p. 6. 
s· 
Although it is possible to compute ratio IQ1s (NAJ, the authors1 
OA 
recommend that a Deviation IQ be computed from the pupil's median 
standard score. This involves the determination of the deviation of the 
pupil's score, plus or minus, from the norm for his age group. This 
deviation, plus a correction for the unequal variability of the 
standard devia tion of the IQ•s (set at 16) and the standard deviation of 
the median standard scores, is added to, or subtracted from, 100. Thus 
the formula2 for the Deviation IQ is: 
Deviation IQ: 100 J (obtained score _ norm for age) 
- <f scores 
Tb_is method is based upon the 11Index of :Brightness" advanced by 
3 Otis. He had observed that there was greater variance of intelligence 
quotients obtained from group tests by the ratio IQ method for y~ -
children; hence, an IQ score does not represent the same degree of bright_ 
ness at all ages. The Index of Brightness method, first employed on the 
Otis Group Intelligence Scale, expresses a pupil's brightness in terms 
of the number of points by which his score exceeds or falls below the 
norm for his age, the norm at ~ age being, of course, 100. 
l ~ •• PP• 9_10. 
S Arthur s. Otis, Statistical Method in Educatio~l Measurement, 
(Yonkers_on_Hudl!l'on, N.Y.: . World Book Oo., 1925), pp. 155_56. 
Stl 
Inasmuch as the method of computing IQ1s by the deviation method 
retains all of the advantages of the ratio IQ and avoids their major 
shortcomings, the authors of the Pintner Series feel that this is a 
superior method. Ou.tstanding among the disadvantages of the ratio IQ 
method are: (l) the assumption that mental growth proceeds from age to 
age at a uniform rate; (2) the necessity for the use of extrapolated age 
values at the higher age levels tested; and (3) the lack of consideration 
of the unequal variabilit,y of scores at successive age levels.1 
%Cut Achievement Measures _ Metropolitan Achievement Tests, 
"~e Metropolitan Achievement Tests series is a comprehensive series 
of educational achievement tests consisting of five batteries covering 
the essential skill snbjects and content areas_ taught in Grades 1 to 9."2 
3 The batteries are o;rga.ni.zed as indicated in Table VI. 
1 Mamaru for Interpreting Pintner Intermediate Test &nd Pintner -Ad-
_B~:nced j'J!§!., Qlt· Si•, pp. 9_10. . . . . . 
2 Gertrude H. Hildreth, et. al·, Ms.wual for Interureting. Metro_ 
POli tan Achievement Tests. (Yollkers_on..Hudson, N.Y.: World :Book Co., 
1948), P• 5. 
3 Adapted from Table 1, J..Q£.. _sa. 
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Forms covered Subtests 
R,S,T,U 12 Word Pictures, Word Mean_ 
ing, Word Recog., NUmbers 
R, S, T, U 2 Reading, Word Meaning, 
Ari th. Fund., Ari th. Pro b., 
Spelling 
R,S,T,U 3 and 4 Reading, Vocab., Arith. 
Fund., Ari th. Prob., Lang_ 
uage Usage, Spelling 
R,S,T,U,V 5 and 6 Reading, Vocab., Arith. 
Fu.nd., Arith. Prob., English, 
Literature, Geog., Hi st. & 
Civics, Science, Spelling 
R,S,T,U,V 7, 8 and Reading, Vocab., Arith. Fund., 
half of 9 Arith. Prob., English, Litera-
ture, Geog., Hist. & Civics, 
Science, Spelling 
T.he Metropolitan Acluevement Tests were completely restandardized 
in a national program carried out in 1946_47, involving the administra_ 
tion of more than 500,000 tests to pupils in every state in the country. 
Inasmu.ch as it was impossible to administer the Primary I battery to 
pupils in the second month of Grade 1, this battery was administered to 
Grade 2; Qrade 3 took the Primary II battery; Grade 4, the .llllementary 
battery; Grades 5 and 6, the Intermediate battery; ;and Grades 7, 8, and 9, 
the Advanced battery. 
- I 
6 
The revised norms were based on a 20-25 per cent random sample from 
each classroom tested . "Freedom from selectioza within the norm popular-
tion was insured_ by the >rlide range of communi ties included from a geo-
graphic point of view, by the vdde variety of administrative units -
large cities, small cities, to,\rns, villages, and rural areas - and 'y 
the fact that all pupils in at least three grades in each community 
1 
were tested. 11 
The entire Metropolitan series of 160 tests is tied together by 
means of a set of normalized soaled scores based on the distribution 
of . raw scores for the modal age group at Grade six. The mean for this 
group 'VTas set at 200 and the standard devia tion at 20 points. In this 
\-rey, it is possible to go both from battery to battery as well as from 
form to form. 
A variety of norms is provided: traditional age norms, modal age 
norms, grade norms, and percentile norms. Special norms are also pro-
vided for p arochial school s and segregated schools for negro pupils. 
Inform20.tiQn concerning the reliability of these tests is given in 
1 . 
Table VIII. Spli t-ha.lf reliability coefficients for each test (cor-
rected by the Spearm~~-Erown formula) as well as the Standard Errors 
of Measurement for a single grade level, one gr~.de for each of the three 
batteries involved in t~~s study, are shown. 




Corrected Split-Half Reliability Coefficients and 
Standard Errors of Measurement for the Metro-
nolitan Tests: Form i 
. . 
:Battery Grade H ,-Test r* 
Elementary 3 374 Reading • 959 
Voca.bule.ry .947 
Ari th. Fwl.d. .946 
Arith. Prob. .871 
Language Usage .924 
Spelling .934 
Intermediate 5 350 Reacting ·.954 
Vocabulary .926 
~A..ri th. Fund. .914 
Ari th. Pro b. .879 
English .904 
Spelling .933 
Advanced 7 ·-. · 280 Reading .937 
Vocabulary .924 
Arith. Fund. .900 
Arith. Prob. .902 
Eng. Pert I & II ;e'848 
Spelling .943 
* :Based on raw scores. 





















Several features of the Pintner General Ability Tests: Verbal 
Series, and the Metropolitan Achievement Tests made their use in the 
development of the present method d~sirable and which satisfied some 
of the criteria set forth. 
i 
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(1) .At the time of the restandardiza.tion of the Metropolitan 
Achievement Tests, each pupil tested was administered the 
Pintner Genercl ability Test; Verbal Series also.l Al-
though the Pintner General Ability Tests were not re-
standardized on the basis of t lese new data, it is pos-
sible and desirable to use this data in setting up ne,., 
norms. Thus, the norms for both tests will be derived 
from an identical population. 
(2) Inasmuch as both series of tests are set up in terms of 
normalized standard score scales for all batteries, it is 
possible to go directly from one level to the next. 
(3) The re-standardization of the Hetropoli tan Achievement 
Tests was the most ambitious and thorough program of 
standard.i zation ever at temptecl in the entire hi story of 
the testing movement. The norms, based on a 20-25 per 
cent random sample of the more than 500,000 pupils tested 
and the care taken to sample a.Q.equately according to geo-
graphic location undoubtedly results in norms tha.t are 
more truly representative of the true national picture 
than any tests that have thus far appeared. 
(4) _a., var iety of precisely defined norms for the achieve-
ment tests makes it possible to compare pupils within 
certain sub-divisions of the national population. 
The problem of norms for the ~ mee,sure. The ~1etropoli tan 
Achievement Tests provic.e national norms based on traditional age groups, 
grGde groups, and modal Bge-gra.de groups. 
Tra.di tional age norms are based upon the average scores of succes-
sive unselected age groups, regardless of sch9ol grade. This tyPe of 
\ 
norm is usually used when comparisons of capacity and achievement are 
being made. 
1 Grade 2 took: the Pintner-Cunningham Test, Form 0; Grade 3, the Pint-
ner-Durost Elementary Test, Scale 1 (Picture Content), FormE; Grade 
4:, the Pintner-Durost Elementary Test, Scale II (Reading Content), 
Form B; and Grades 5-9, the Pintner General Ability Test: Verbal 
Series, Intermediate, Form E. 
----n- -==-=-~-=-- -----
" I Their use for the present purpose has definite limitations because or , 
their vulner ability to the lack of opportunity to learn or exposure to 
learning differential. All pupils of an age are grouped t ogether 
regardless of their particular placement. That the ve.riabili ty of 
chronological ages is great may be seen from Table IX1which shows age 
distributions by grade for a random sample of white public school 
pupil s . Although the median age increases approximately one year per 
grade, wide age ranges for any one g rade wil l be noted. For example, 
although the median age for grade 6 is 11-7, 10 pupils are between 
8-11 and 9-10, rhile one pupil is between 16-11 ancl 17-10, a chronological 
age range of appro::cimately eight years. 
The traditional grade norms 11 for the Metropolitan .Achievement 
Tests are based on median scores of a large and UL~selected group of 
2 
children at successive grade levels, regardless of age. 11 Because of 
the wide age range in any gre.de, the use of this type of norm vrould 
invol ve the comparison of pupils of vastly different ages. 11:Srigb.ttt 
young pupils are grouped t ogether i th older, rel atively dull pupils. 
Furthermore, bece;use of the necessity for extrapolation, both grade 
and age norms are of questionable value at the higher grade ege level 
The Metropolitan Achievement Tests also provide model age norms 
which are based on those pupils who cen be considered t o be at grade 
1 Adapted from Table 11, Ibid., pp . 104-5. 
2 Ibid., p. 35. 
Table a1X 
Age Distri butions by Grade for A Ran<lom Sanrple of \'mite ?ublic 
School 11xoils, Hetro""lolita.n. lTational Sta.n.o.a.rdization Program, 
- .. F1lll : 19L~6 
Age 
4 5 6 7 8 
17-11 - 18-10 3 
16-11 - 17-10 1 1 5 18 
15-11 - 16-10 1 2 12 4S 128 
14-11 - 15-10 5 23 93 206 504 
13-11 - 14-10 21 75 313 714 ~ 12-11 - 13-10 79 276 8~4 1812 2 
11-11 - 12-10 24l+ 892 ~ • 
583 
10-11 - 11-10 864 ITm 15 9-11 - 10-10 2611- S 0 1037 13 
8-11 - 9-10 ~ 1177 10 7-11 - S-10 112 10 
6-11 
- 7-10 8 
No . Total 12282 12169 1ll.~01 8139 5957 
He dian: Tote~ 9-6 10-6 11-7 12-7 13- 7 
lifo . Mo d.al 7287 71l.J-o 61-i-92 4575 3272 
Iv1edian:Modal 9- l!. 10-t~ 11-l~ 12-l·!· 13- ll. 
for their age . :By 11 moda1 11 age is me~:mt that range of tvelve months 
of age l•rithin a given gracle 1·rhich contai ns the greatest ccnce:ntration 
of c a ses . For exam~)le, in Table IX t he moda l age group in each grade 
is indicated by e. box '!Jlhich enclose s the mJJ11ber of c a ses in this g2' <',_ly . 
1 
The c once:pt of t he modal age g ro u::_; \vas st a ted. fir st by Kelley . A 
modification of the :procedure as outlined by him \vas used as a basis 
f or setting uy normalized standard scores for the Stanford Ac~ievement 
1 Trmnan L. Kelley , 11 Ridge-route li!'orins , 11 Harvarcl Educ a tioik"l.l Rev-iew, 
10: 309-11.!. , Ml\_n:, 1940. 
Test s. Its use 1·1as continued in the rest<.,ndardizat ion of the Het -
ropolitan Achievement Tests . 
Table I X shov1s that the modal year for any gra de comprises more 
tl~ fi f t y per cent of the prrpils in any one grade. This grou~ con-
tains thos e pupil s \·Tho hav e ent erect school at the t ypical chronological 
o,ge a"'ld. have progressed. through school at the normal rate of one year 
in a grade. The da t a in To.ble IX shm·r th?.t t he moclaJ. age gr ou:o moves 
u :;;:> ·fr om gra.de to gr a de in eJ:actly tv;elve months of chronol ogical a ge. 
In vi ev1 of the a"boYe discussion of the relative merits of the 
various types of norms available for the achieven1ent measures, the 
moclal c-_ge n orms a·rmear to be t he mo s t s u it able for the p'L-..rpose of 
com?aring capacity to achieve and achievement . To the extent that 
the t,Tade concent is relatively ste.ble from one p art of the c otmtry 
or f rom one commtmity t o another , the use of moo.al age group s for 
determining the norm lines for both the achievement meast~es ~"'ld the 
c a~·;> acity measure 1·!ill resu~ t in the com""0arison of a p tr:;> il only 'rrit ... 
other pup ils at the same grao.e level. The effect vlill be to minimize 
the ex:::;osure differential; t hat is, l)Upils v1ho he.ve had more nearly 
the same amount s of instruction \·ril l be comp ared. 
Establishment •) ~· .) omnarable c apacitY.: !!£ld achievement inclices . 
Once the basic nann sample - the mocl al age groups - h ad b een defined 
~1d segregated, the next step involved the establishment of norm lines 
through the mean scores of successive grades. 
Ac cordingly, clistributj_ons of Pintner General Ability Test median 
6b 
standard scores \<!ere made for the modal age g;rou:os in grades 4.2, 5 .2, 
1 
6 . 2, 7.2, 8 . 2, and 9 . 2 of the stc-:ndardization :po:qula tion. Distribu-
tions of Hetropolitan Achievement Test r eading, vocabula.ry , arithmetic.. 
fundamentals, arithmetic :problems, language usage, and spelling com-
:prehensive standard scores \'Jere made for the same gron:ps . The means 
and standard deviations of the Pintner General Ability Test median 
standard scores computed f rom these distributions are shovm in Table X; 
e.nd those of the comprehensive st:mdar cl scores for the various Het -
ro·oolitan Achievement Tests, in Table ]g. 
Table Z 
Hean ci.nd. Standard Deviations of Pintner General Ability Test 
!'· edian Stancta.rd Scores for Hodal .Age Groups 
Grades l.~-9 inc. 
Grade l·fodal Age :r:r He an S. D. 
4. 2 8-11 - 9-10 7273 128 . 5 1 5. 4 
5.2 9-11 - 10-10 6905 138 . 0 n .4 
6.2 10-ll - ll-10 6467 1 l.~6 .2 12 . 0 
7.2 ll-11 - 12-10 451.~ 7 153 . 6 12 . 6 
8 . 2 12-11 
- 13-10 3255 160 . 6 13 . 2 
9 . 2 1}rll - 14-10 1800 167 . 2 13 .1 
1 These tests uere administered during the secon d month of the 




Hea.ns n.nd Standard Devia tions of l•ietro:oolitan Ach ievement Test 
Comprehensive St1:md9.rcl Scores for ~'fodal Age Group s 
Gr ades L~-9 inc. 
Gr acte HodaJ. .Age N Test He an S. D. 
----------------- ---- - ----------- --
~- . 2 
6 . 2 
{ . 2 
8 . 2 
S-11 - 9-10 
9- 11 - 10-10 
10- 11 - 11-10 
11-11 - 12-10 
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Arith . Fund. 
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Ari th. Fund. 
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13-11 - 14-10 1 808 Rea ding 2~ 
1 807 Vocabulaxy 2 0 
lSOJ Arith. Fund. 2 : 
1 80 . Arith. ? rob. 237 
180l.f Language Usage 210 
1 801 Spelling 244 
* )21 achi~~ment test means for the scaling group (12 year 
in Gra de b ) 1·1ere set at 200; the standard deviati ons \·rere 
19 . 0 
1 8 . 0 
10 .0 
10 . 5 
1 9 . 5 
1 8 . 5 
20 . 0 
21.0 
13 . 5 
13 . 0 
21.5 
17 . 5 
20 . 0 
20 .0 
20 . 0 
20 . 0 


















old u ils 
set at 20. 
6 
Developmental lines \!Tere obtained by plotting the mean 
scores for the successive modal age groups and connecting the 
p lotted points . The developmental line for the Pintner Gen-
erel Ability Test, thus dra'l:m, i::: shmm in Fig. 1. Excent for 
a slight dip at Grade 4, the line is rel118.rkably straight; hence, 
no 11 smoothing11 \'1/'as deemed necessary. 
SimilCJr developmental lines for the several :Hetro:politan 
Achievement Tests are sho~m in Fig s. 2-7 . Because of the regu-
larity of these lines, no attempt to smooth them l'Tas made . 
From these developmental lines interpolated mean scores 
were read off for each month of grade. For the Pintner General 
Ability Test these appear in Table XII; those for the Metropolitan 
Achievement Tests are shmm in Table XIII . 
Norm lines thus dra;m involve the assumption that more of a 
steady grovrJ.h in achievement through the tl'V'elve months of the year . 
In other \'fords, the mean scores for the beginning of a school year 
uill be larger than f or the end of the previous year . 
Numerous studies have been made of the effects of summer 
1 
forgetting. Kingsley reports that for reading in the inter-
mediate grades 11 the trend to\'n:..rd gains appears · to be stronger 
2 
than t01-mrcL losses . 11 Carle's data shou negligible loss in 
arithmetic fundamentals and nroblems from June to September. 
1 Ho1-rard L. Kingsley , The Nature and Condit ions of Learning, 
1Te'" York: Prent ice-li-'Jll, Inc., 1946), p. 495. 
2 _ Dorothy S. Carle, A Study- of Sumi'ller Forgetting of Fourth Grade 
Pu-pils in Arithmetic , (Unpublished Ed. H. Thesis, :Boston Univ-
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Table XI.L 
Heans and Standard Devi ations of Pintner General Ability Test 
Hedi an Standard Scores by Month of Grade 
~ ~ .. ~ - -
I1onth of 
GraC.e . ~!ea'tl S. D. 
4 . 5 131 11.0 
.6 132 11.0 
-7 13~ 11.1 
. 8 13 11 . 2 
.9 135 11.3 
5.0 136 11.~ 
.1 137 11 .4 
. 2 138 11. 1+ 
: ~ 1~9 11 . ~ 1 0 11 . 
: ~ 1~1 11 . 6 1ln 1l. t 
·1 142 11 . 
. 8 143 u.s 
·9 144 11 . 8 
6. 0 145 11.9 
.1 146 12. 0 
. 2 . 146 12.0 
. 3 147 12.1 
.4 148 12.1 
. 5 149 12. 2 
.6 149 12. 3 
. 7 150 12 . 3 
. 8 151 12.4 
.9 152 12. 4 
7.0 152 12. 5 
• 1 153 12. 6 . 
? 154 12.6 . ~ 
. 3 155 12. 7 
.4 155 12 . 7 
•J 156 12. 8 
. 5 157 12.9 
. 7 157 12 .• 9 
. 8 158 13 . 0 
·9 159 13 . o 
8. 0 159 13.1 
.1 160 13 .1 
. 2 161 13 . 2 
.3 162 13 . 3 
lJ. 162 13 . 3 .  
· 5 163 13 . 11-
--~ 
Table XIII 
Heans and Standard Deviations of Hetropolit an Achievement Tests 
Comprehensive Standard Scores by Honth of Grade 
Honth of Reading Vocabula.ry Ari th. Funcl. Ari th. Frob. Lang. Usage 
Grade !-1 S.D. H S.D. N S.D. M S.D. H S.D. 
4.5 173 19.5 175 18.5 160 10.5 171 11.5 175 20.0 
.6 175 19.5 176 18.5 162 11.0 172 11.5 176 20.0 
.7 176 19.5 178 18.5 164 11.5 17)_~ 12.0 178 20.0 
.s 178 19.5 180 18.5 166 12.0 176 12.0 179 20.0 
· 9 180 19.5 181 19.0 168 13.0 177 12.5 180 20 .0 
5.0 182 19.5 183 19.0 170 13.5 179 12.5 182 20.0 
.1 183 19.5 184 19.0 172 14 .0 180 12.5 183 20 .0 
.2 185 19 . 5 186 19.0 174 1~·-5 182 13.0 185 20.0 
.3 186 20.0 187 19.5 177 15.0 184 13.5 186 20.0 
.4 188 20.0 189 19. 5 179 15.5 1S6 14-.o 188 20.0 
·5 189 20.0 190 19 . 5 182 16.0 187 15.0 189 20 . 0 
.6 191 20.0 192 19;.-5 181+ 16.5 189 15.5 191 20 .0 
.7 192 20 .0 193 19 . 5 187 17.0 191 16.0 192 20 . 0 
.8 194 20.0 194 19.5 190 18.0 193 17.0 194 20.0 
.9 195 20.0 196 20.0 192 H> .5 195 18.0 195 20.0 
6.0 197 20.0 197 20 .0 195 19.0 196 18.5 197 20.0 
.1 19S 20.0 199 20.0 197 19.5 198 19.0 198 20,0 
,2 200 20.0 200 20.0 200 20.0 200 20 .0 200 20.0 
.3 201 20.0 201 20.0 202 20.0 202 20.0 201 20.0 
. 4 202 20.0 202 20 .0 205 20 .0 203 20 .5 202 20 .0 
.5 203 20.0 204 20 .0 208 20.5 205 20.5 20l.~ 20.0 
.6 20L~ 20.0 205 20.0 210 20.5 206 20 . 5 205 20.0 
·1 205 20,0 206 20.0 213 20 .5 208 21.0 206 20 .0 
.s 207 20.5 207 20.0 216 20 . 5 210 21.0 207 20.0 































-Hon·th of Reacling 
Grade 1·1 S.D. 
7'o'O 209 20 . 5 
.1 210 20.5 
. 2 211 20 . 5 
~ 212 20. 5 • ..I )J 213 20. 5 . ' 
· 5 214 20. 5 
. 6 215 20 . 5 
. 7 216 20 . 5 
.s 217 20 . 5 
. 9 218 20.5 
e.o 219 20.5 
.1 220 20 . 5 
. 2 221 20.5 
. 3 222 20 . 5 
. 4 223 20 . 5 
. 5 29h c.. . 20 . 5 
Tabie XIII (cont 1d) 
Heans and Standprd Deviati ons of Hetropo1itan Achievement Tests 
Comprehensive Stande.rd Scores by Honth of Gracle 
Yocaoulory .ltri th. 1!\mcl. Ari th. Proo. Lang . Us age 
}:! S. D. M s. D. }'! S. D. H S. D. 
210 . 20 . 5 221 21.0 21~ 21.5 210 20.0 
: 1. 211 : 20.5 223 21 .0 21 21.5 211 20 . 0 
212 20. 5 227 21.0 216 22 .0 212 20 . 0 
213 20.5 22S 21.5 217 22.0 213 20.0 
21L:. 20.5 231 22 .0 218 22 . 0 21L!- 20 . 0 
215 20.5 233 22.5 219 22.5 215 20.0 
216 20.5 236 23 .0 220 22. 5 216 22.0 
217 20 . 5 238' 23.5 221 23.0 217 20.0 
217 20. 5 21 ~o 24 .0 223 23 . 0 218 20 .0 
218 20 . 5 243 2L! .• 5 22LL 23 . 0 219 20.0 
219 20 . 5 245 25 . 0 225 23 . 5 220 20 . 0 
220 20 . 5 2L!-S 25 .5 226 23.5 221 20 .0 
221 20 . 5 250 26 . 0 227 24 . 0 222 20 .0 
222 20.5 251 26.5 228 2LI . 0 2"'"' '-) 20.0 
223 20. 5 253 26. 5 229 24 .0 22l..~ 20.0 
















230 22 . 0 
231' 22 .0 
233 22 . 5 




Schrepel and Laslett1 found losses for spelling and arithmetic, particular-
ly computa tional skills. One of the most recent studies of summer for-
getting is that of Seaward, 2 '\'rho administered the complete Metropolitan 
Achievement Battery to 3?5 pupils in Grades ? and 8 in the spri ng and fall 
of 1949. Gains in mean score, significant at the .26% level, vrere found 
in reading and spelling. A loss significant at the.t level was reportea_ 
for arithmetic fundamentals. The coefficients of correlation betv1een 
spring and fall testing were .9? for arithmetic problems, .96 for vocabu-
la.ry, .93 for spelling, .88 for reading. and .8? for arithmetic funda-
.i ment a~s. 
If the ~nount of summer forgetting is great, the beginning-of-year 
no r ms will be somewhat lower than the norms based on end-of-year testing. 
The studies cited above appear to be fairly representative of the evidence 
available. No conclusive study defining the exact patterns of summer 
gains or losses for each subject has been found. Kingsley3 summarizes the 
conflicting evidence by stating: 
The gains reported may probably be a ttributed to practice 
or addi tione.l information pi eked up during the summer, since, 
they are found most often in the subjects w:b..ich may most easily 
be reviewed, practiced, or supplemented by incic1ental learning. 
'fuere actual losses occur, it sometime s requires several vreeks 
after school r eopens to recover f r om t he setback caused by 
forgetting. 
1 Marie Schrepel and H. R. Laslett, 11 Cn the Los s of Knowledge by 
Junior High-School Pupils over the Summer Vacation, 11 Journal of 
Educational Psycho~ 2?: 299 .... 303: 1936. 
2 Helen P. Sea\tard' s study will appear as an unpublished Ed .• M. Thesis, 
Boston University, School of Education, in June, 1950. 
3 Kingsley, Qn• cit., P• 495. 
BIJ 
In vie"Vr of the lack of clee.r-cut evidence, it has been assumed that 
the grade developmental lines were smooth curves through the plotted means 
td. th no specific attention given to drops or other changes in the cont:::lurs 
of these lines as a result of the intervening summer ve~ation period. 
The standard deviations of the Pintner General Ability Test and 
Metropolitan Achievement Tests "Vrere computed and their progression from 
grade to grade determined by plotting them and drawing a line of best 
fit through the plotted points. ~e broken line in Fig. 1 shows the com-
puted standard deviation line and the red line, the smoothed standard 
deviation line. The Pintner scores increase in variability regularly 
until Grade 9 t'lhere there is a slight decrease. In .l vievr of the fact that 
t~~s study is concerned only with the range from Grade 4.5 to 8.5, this 
drop has been ignored and a streight line drawn to express the increase 
in va.riabili ty. 
Fig .. 2 shows a stea.cly increase in standard deviation through Grade 7. 
There is, however, a drop of two points at Grade 8~ At Grade 9, there is 
a one point increase over Grade 8. The general slope of the standard 
deviation line suggests that there is a gradual increase in test score 
variability until about Grade 7. 'i'lhether the slight drops at Grades 8 
and 9 present a true picture of the test function, or whether it is a 
reflection of a more selective norm population cannot be answered def-
initely. In drawing the smoothed standard deviation line, the slight 
drops at Grades 8 and 9 have been ignored; it has been assumed that there 
is neither an increase nor a decrease in variability of test scores after 
approximately Grade 8. 
Bl 
In Fig. 3 the standard deviation line f or vocabula~y shows much the 
same ty:pe of decrease t:tt Grades 8 and 9 as appeared in the caRe of the 
reading scores. The smoothed standard deviation line follows much the 
same pattern as did that for reading. 
Except for only a slight increase at Grades 6 and 7, the standard 
deviation line for arithmetic fundamentals in Fig. 4 is exceedingly 
regular. Because the proportionately small gain between Grades 6 and 7 
may be a reflection of some real curriculax change, the smoothed and 
computed lines follow the same course between those grades. 
T.he standard deviation line for arithmetic problems in Fig. 5 shows 
only a moderate increase in variability at Grades 4 and 5, with a rather 
sharp increase at Grade 6. Except for only a slight smoothing beyond 
Grade 6, the smoothed and computed lines follow the same course. 
The standard deviation line for language usage in Fig. 6 shows no 
increase in va~iability throughout the Grade 4-9 range. As was observed 
in the case of the reading and vocabulary lines, there is a drop at 
Gractes 8 and 9. The smoothed line drawn assumes a constant standard 
deviation for all grade levels. 
The standard deviation line for spelling in Fig. 7 shows a fairly 
regular increase in variability throughout. A straight line of best fit 
has been dra~m to represent the smoothed standard deviation line. 
From the lines thus constructed, standard deviations for each month 
or grade were read off in the same manner as for the means. These have 
been shot~ in Table XII for the Pintner General Ability Test, and in 
Table XIII for the six Metropolitan Achievement Tests. 
The norms read from these developmental lines provided the basis for 
determining the amount by \'rhich a pupil is score in the capacity and several 
achievement measures deviated from the norm at any particular grad.e level, 
depending upon the dates of the administration of the tests. 
In order to make a direct comparison of the capacity and achievement 
measures, the norm at any month of grade for all of the measures involved 
'"as set at 100. At that point, i.e., at the means, the capacity and 
achievement measures were directly comparable. 
For this type of comparison to be maintained throughout the range of 
the grades under considera.tion, it \ITas necessary that the standard devia-
tions of all the measures be constant at all age-grade levels. To accom-
:pli sh this, the standard a.eviation of the ne\>T set of units was established 
arbi tre..rily at 15.1 J ... t all gra.de levels where there "l.'l'as not a one-to-one 
relationship between the standard deviation of the new units and the 
standard deviations of the Pintner median standard scores or the I4etro-
politan comprehensive standard scores, i.e., at the grade levels where 
these standard deviations 11rere not equal, a correction for each month of 
grade \·Ta.s computed. 
The formula used for making this correction is: 
15 
or 
1 This conforms closely to the reported sta.ndard deviations of many 
widely used intelligence tests. (193'? Revision of the Stanford-Binet, 
California Test of ~iental 1-iaturity, Terman-McNemar Test of l-1ental Ability.) 
- . r- -
\'There 6 equals the standard deviation of the ne\.,r units (15) and ' 
DI Sc 
equals the standard deviation of the median standard scores of the Pintner 
General Ability Test and the comprehensive standard scores of the Metro-
politan Achievement Tests. These corrections by month of grade are sho\in 
in Table XIV. 
Tables of Norms1 for the ne"' deviation indices \v-ere set up for the 
Pintner General Ability Test and for each of six tests (reading, vocabulary, 
arithmetic fundamentals, arithmetic problems, language usage, and spelling) 
of the Metropolitan Achievement Tests by substituting in the following 
forl!IIlla: 
DI "" 100 -f ~ 6 DI 
6 So 
\'There 100 equa.ls the arbitrarily set mean for the netrr units, A e~als the 
deviation of score from the norm, and, as indicated above, 6 DI is the 
standard deviation correction. 
6 Sc 
Since this procedure was applied independently for the capacity and 
the six achievement measures , the differences in the slopes of the dev-
elopmental lines were canceled out. 
The end result was a new set of standard scores with a mean of 100 
and a standard deviation of 15. These values are constant regardless of 
grade level, making possible direct comparison of the capacity and achieve-
ment measures for individuals or for communi ties or other groups. 
1 Appendix .A.-G, inc. 
-~ 
Table XIV 
Corrections for Unequal Variability of Standard Deviations of Deviation 
• 
Indices (15) and St andard Deviations of the Pintner General Ability 
Test: Verbal Serie s , and Six Tes t s of the Metropolitan 
Achievement Tests 
Month of Pint. Arith. Arith. Lang. 
Grade Gen. Abil. Read . Vocab. Fund. Pro b. Us. Spell. 
4 .5 1.4 .8 . 8 1.4 1.3 . 8 .8 
. 6 1.4 . 8 .8 1.4 1.~ . 8 .8 
.7 1.4 . 8 .8 1.3 1.3 • 8 . 8 
.8 1.3 .8 . 8 1.3 1. 3 .8 .8 
.9 1.3 . 8 .8 1.2 1.2 .8 . 8 
5.0 1.3 . 8 . 8 1.1 1.2 .8 .8 
.1 1.3 . 8 .8 1.1 1.2 .8 .8 
.2 1.3 .8 .8 1.0 1. 2 .8 - .8 
.3 1.3 . 8 .8 1.0 1.1 . 8 .8 
.4 1.3 .8 .8 1.0 1.1 . 8 .8 
.5 1.3 . 8 . 8 .9 1.0 .8 .8 
.6 1.3 .8 .8 .9 1.0 . 8 . 8 
.7 1.3 .8 .8 . 9 .9 .8 . 8 
.8 1.3 .8 .8 . 8 .9 .8 .8 
.9 1.3 . 8 . 8 .8 .8 . 8 . 8 
6.0 1.3 .8 . 8 .8 . 8 . 8 .8 
.1 1.3 .8 . 8 .8 . 8 .8 .8 
.2 1.3 .8 . 8 .8 . 8 .8 .8 
.3 1.2 .8 . 8 . 8 .8 .8 . 8 
.4 1. 2 . 8 . 8 .8 . 7 .8 . 8 
.5 1.2 . 8 .8 .7 .7 .8 .8 
.6 1.2 .8 .8 .7 .7 . 8 .7 
.7 1.2 .8 . 8 .7 .? . 8 .7 
.8 1.2 .? . 8 .? ,7 . 8 .? 




Table XIV - Continued 
I 
Month of Pint. Arith. Ari th. Lang. 
Grade Gen. Abil. Read. Vocab. Fund. Pro b. Us. Spell • 
7.0 1.2 .7 • 7 .7 .7 . 8 .7 
.1 1.2 .7 .7 .7 .7 . 8 .7 
.2 1.2 .7 .7 .7 .7 .s .7 
.3 1.2 .7 .7 .7 .7 .8 .7 
.4 1.2 .7 .7 .7 .7 .8 .7 
.5 1.2 .7 .7 .7 .7 . 8 .7 
.6 1.2 .7 .7 .7 .7 .8 .7 
.7 1.2 .7 .7 . 6 .7 .8 .7 
.8 1.2 .7 .7 . 6 .7 .8 .7 
.9 1.2 .7 .7 . 6 .7 . 8 .7 
8.0 1.1 .7 .7 .6 .6 .8 .7 
.1 1.1 .7 .7 . 6 .6 . 8 .7 
.2 1.1 .7 .7 . 6 .6 .8 .7 
.3 1.1 .7 .7 . 6 .6 .8 .7 
.4 1.1 .7 .7 . 6 .6 .8 .7 
.5 1.1 .7 .7 .6 .6 .8 .7 
• 
Inasmuch as the scores are d.eri vecl mainly by determining the amount 
by which a pupil 1 s score deviates from the norm at his particular grade 
level, the ~~iter proposes that these new units be designated as deviation 
indices (DI). The appropriate designations for the capacity and achieve-
ment tests, a_nd those \or hi ch 1·.ri 11 be used throughout the study, are: 
DI 0 Deviation Index for t;he Capacity measm·e 
DIR = Deviation Index for the Reading measure 
DIV Deviation Index: for the Vocabulary measure 
DI -
.A:E• - Deviation Index: for the .Arithmetic Fund8.mental s measure 
DI Deviation Index for the Arithmetic Problems measure 
~ 
DILU: Deviation Index for the Language Usage measure 
DI -Sp Deviation Index for the Spelling measure 
The first letter of the identifying name of a test may be used to 
designa.te that test, as PDI 0 (Pintner Deviation Index of Capacity), 
l-IDI ( Metropolitan Deviation Index of Reading), etc. R 
Procedure for comparing Deviation Indices for capacity and achievemen~ 
In order to make a valid comparison of a pupil ' s capacity to achieve ~~th 
his actual achievement in any subject area., it is necessary to take into 
account the regression of the achievement score on the capacity score. 
Inasmuch as the regression is to>v-ard the mean of the achievement scores, 
unless the capacity measure is predicting the achievement perfectly 
(r : -/-1.00) , the pupil 1 s predicted achievement score will be lo>trer than 
his capa.city score . The essential comparison , then, must be beh1een his 
actual achievement score and. a measur e of wh~t one ~muld normally e:xpect 
of him in the light of his capacity score . 
B· 
Ordinarily, the predicted value of one variable f rom the given value 
of another is estimated by the regression equations1 
or ic. 
yon x = r 6 Y x 
""7"X 
x on y = r~ 
6 y 
original score form: 
Yon X::: r.!.J_x-
b x 
X on y = r 6 :x:Y-
--r.y 
r~x+ M 6 x y 
r "x !v1 -/-7:""""1 y I vi X 
The standard error of the predicted achievement scores may be 
2 
computed by 
& t -es y 1 - r 
xy 
2 
6 Y being the stanclard deviation of the capacity me2.sure , and r the 
x:y 
correlation between the capacity and achievement measures. 
The distributions of capacity and achievement scores may be plotted 
in the form of a bivari ate distribution and the coefficient of correlation 
computed by the Pearson Product l\fument formula. 3 Knot~ring the standard 
error of estimate , it is possible to draw on this bivariate distribution 
chart a confidence band of any desired level of si6"llificance. The bi-
variate distribution may be bisected by a diagonal which pivots on a 
1 John Gray Peatman, Descriuti ve and. Sampling Sta.tistics, ( Uew York, 
Harper and Brothers, Publishers, 194?), p. 44?. 
2 Ibid., p. 451. 
3 Ibid., p . 229. Formula for Pearson Pro duct Noment Correlation: 
r :: £ (f!~y') - CJ(Cy 
x:f J l.ffL.#o)- ('kL ~  -C:.y'-
• I 
- r 
point located by the intersection of the means of the capacity and achieve-
ment measures being compared.. The slope of this diagonal then may be 
determined by locating the intersection of the points plus and minus one 
standard deviation from the means of the ttoro distributions. 
To the extent that the population being compared coincides with the 
be.sic standardization group on which the norms he.ve been established, 
the mean of the hro distributions 1dll be 100 and the standard deviation, 
15. If a community is superior on the capacity measure, but does not 
sho1o,r e. corresponding superiority in achievement, the mean coordinates will 
be offset from the 100 line. 
If one standard error of estimate is established as the desired 
level of significance, diagonals running parallel with the regression 
line may be drawn a.t the plus and minus one standard error points . Those 
cases lying above · the plus one standard error line represent pupils whose 
actual . a chievement scores are significantly lower than "10uld be expected 
in light of their capacity scores. Those cases lying below the minus 
one standard error line represent pupils Whose achievement is higher tP~ 
the t:werage pupil of that capacity. 
4. EV.ALUATIOU OF THE PROPOSED t4ETHOD FOR COI>~ARING 
CJ\PACI TY TO ACHIEVE Al\TD ACHIEVEMF..NT 
The proposed method of comparing a pupil 1 s capacity to achieve, as 
determined by a capacity measure , with his actual achievement, as deter-
mined by an achievement measure, has been developed against a definite 
set of criteria anct must be evalua.ted, in part, by the extent to which it 
satisfi es the specifications set do'.m. 
In the following section the proposed approach will be analyzed in 
light of these criteria. 
Ori t erion #1 
Compaxison of capacity and achievement should be restricted 
to specific areas of achievement 'IJIJhere, at least, a reasonable 
amount of continuity of instruction exists from one level ( age 
or grade) to another. A composite acb.ievement measure, that is, 
an achievement score obtained by totaling or averaging achieve-
ment scores from a number of achievement tests , is meaningless 
u.ncl.er most circumstances. 
The comparisons proposed_ are between a capacity measure (Pintner 
General Ability Tests, Verbal Series) and six separate achievement 
- ---
measures in 11 skill 11 subjects (r eading, vocabule.ry, arithmetic fundamentals 
ari t:r..metic problems, language usage, and spelling of the Metropolitan 
Achievement Tests). 
Criterion #2 
The system of comparison must t~~e into account the 
unreliabiliti es of whatever capacity and achievement measures 
are employed. 
The unrelia.bili ties of the capacity ancl achievement measures 2re 
taken into consideration in two ways: (1) by the computation of the 
standard error of estimate a.nd the setting up of bands of significance 
on the basis of the size of this error; and (2) by avoiding the use of 
a quotient measure which maximizes the unreliability of that measure. 
Criterion #3 
The computation of quotients obtained by dividing an 
achievement measure by a capacity measure should not constitute 
the method of compari son. 
The proposed method of comparison is based upon the difference 
between actual a.chi evement scores and :predicted achievement scores as 
9U 
determined by t he correlation beh;re en the capacity and achievement 
measures . 
Criterion #4 
~1e derived test score units must be equally variable 
from ~e (or grade) level to age (or gr ade) level. 
The derived score units of both the capacity and achievement tests 
concerned have a constant standard deviation at different grade levels 
because an adjustment has been made for their unequal vari ability by 
dividing the standard deviation of the new units ( arbitrarily set at 15) 
by the standard deviation of the test scores. This has been done for each 1 
month of grade throughout the range under consideration. 
Criterion #5 
The derived test score units must be equally variable 
from the capacity measure to the achievement measure. 
The derived score units are equally variable from the capacity 
measure to the achievement measures becense the procedure described above 
was applied ind.epend.ently to all measures. 
Criterion #6 
The derived test score units of the capa,city and achieve-
ment measures being compared must be relatively independent of 
the developmental curves through the mean scores of successive 
groups ( age or gr ade) 'l'rhile reflecting accurately chang es in t he 
growth pattern of individual pupils. 
The derived test score units are independent of the slope of the 
developmental lines because t he ne\•.' devi ation incUces v;ere computed in-
dependently for the capacity measure and the separate achievement measures . 
Criterion #7 
Extrapolated values should be avoided. 
91 
Extrapolated. values are not e~Jloyed. The capacity and achievement 
scores for each :pupil are determined by the amount of deviation of his 
score from the norm at his particular grade level. 
Criterion #€ 
The system should make allowances for the exposure 
differential . 
The use of the modal age groups as a basis for norms for both the 
Pintner General Ability Tests a.nc1. the Metropolitan Achievement Tests 
does consic.ere.ble to correct for the ex-_f)osure differential in that a 
child is compared only 'With other chilc.ren at the same grade level and 
'-'Tho have progressed through school at the normal rate of one year per 
grade . 
Criterion 7t.3 
Allowance must be made for differences in community level 
of achievement due to the operation of spe cific factors, such 
a s curriculum difference.s, differences in methods, differences 
in length of school year , and differences in promot ion policies. 
This criterion is not met adequa,tely. The norms "'hi ch serve as the 
basis for the compa.ri sons involved in t!>.i s approach are truly national 
norms, representative of the country as a whole. l:io norms based on 
groups in which differential factors are operating to lo1.,rer or raise the 
achievement level in any subject have been set up. To the extent that 
the capacity and achievement meal!ts and s.tandard deviations of arry group 
do not depart radically from those of the norm group , the proposed 
method is applicable. 
Criterion /ho 
All0'\118nce must be made for the regression eff ect of a 
first score upon a second due to the i mperfect correl~tion 
between the two measures. 
The p roposed system of comparisons provides for the plotting of a 
regression line of achievement on capacity from \>Jhi.ch regressed achieve-
ment scores mcy be read, or which mey serve in comparing actual achieve-
ment with expected achievement. 
In this section an attempt has been made to point out a number of the 
most serious difficulties confronting one who attempts to develop an 
accepta,ble method of making capa.ci ty-achievement comparisons. In light 
of this discussion, criteria for the development of a proposed measure 
were set up. Employing the criteria as guideposts, a method . appears to 
eliminate or minimize the most serious criticisms of previous proposals, 
v;as presented. Finally, the proposal was re-examined in light of the 
criteria set forth. 
The method of comparison proposed in this study has been developed 
for use \rlth the Pintner General Abi l ity Tests: Verbal Series, as the 
capacity measur e; ano_ the reading, vocabulary, arithmetic fundamentals, 
arithme tic problems, language usa~e, and spelling tests of the Metro-
politan Achievement Tests, as the achievement measures. The basic problem 
of the validity of these measure s for the pur~)ose of making capacity-
achievement comparisons has not been a major concern of t his study s i nce 
its purpose is that of the development of an acceptable method for doing 
this. 
- - --
The follo 11.ring chapter will -be devoted to an analysis of the method 




~PLICATION OF THE PROPOSED METHOD TO C.OMMUNITY GROUPS 
In order to provide concrete illustrations of the manner in which the 
method of comparing capacity to achieve and actual achievement proposed ·in 
this study is employed, applications have been made to two community groups. 
The first study involved 98 Grade 6 pupils within a one-year age range 
(ll-6 to 12-5, inc.) froma\single Massachusetts comrmmi ty. These pu.pils 
were administered the Pintner General Ability Test: Verbal Series, Inter-
mediate, Form A, and complete Metropolitan Achievement Test Battery, Inter-
mediate, Form R. Comparisons were made between the capa.ci ty measure and 
the reading and arithmetic fundamentals achievement measures only. 
Included in the second study were 137 Grade 5 pu.pils from an urban 
Connecticut comrmmi ty. Inasmuch as this group was ~t of the Metropolitan 
Achievement Form ~V equating experiment, they constituted a random half 
of all the fifth grade pupils in the conmu.ni ty. These pupils were admin-
istered the entire Metropolitan Achievement Test Battery, Intermediate, 
Form R, as well as the Pintner General Ability Test: Verbal Series, Inter-
mediate, Fbrm A. Comparisons were made between the capacity measure and 
the reading, vocabulary, arithmetic fundamentals, arithmetic pro~lems, 
language usage, and spelling measures. 
9;) 
/ 
1. TEEl PROPOSED METHOD .APPLIED TO 98 GR.P.DE SIX PUPILS 
The first step in setting up the system of comparisons as described 
in Chapter III was to convert the median standard scores of all pupils on 
the Pintner General Ability Test to DI 1 s (Deviation Index for capacity), 
c 
and their o\tained comprehensive standard scores on the Metropolitan read-
ing and. arithmetic fundamentals tests to DIR1 s (Devia.tion Index for reading) 
and DI 's (Deviation Index for arithmetic fundamentals) . These were read 
AF 
from the appropriate Tables of Norms. 1 Complete data for this group 
appears in Appendix H. 
Inasmuch as the tests were aciJninistered during the . fourth month of the 
school year, these indices were read from the 6.4 (Grade ~ 4th month) 
.r · column. 
The exact grade placement for any date (month and day) may ie deter-
mined from Table XV.2 
Table -;x![ 
·-
Grade Placement Corresponding to Testing Dates 
lQ U)lQ WIO I.OlQ U)LQ I.OlQ U)LQ WLQ U)LQ WlQ wo Date of Testing .-t.-t .-t r-f r.lr-1 ...-lr-1 r-lr-1 ..-tr-1 r-1 r-1 r-lr-1 r-1 r-1 r-lr-f r-lt"l 
. . . 
.p .p .p • . . • . . . • . . . . • . Q) Q) Q) g.~ g·~ .p I> I> 0 g ~ ~-= ~~ a H S.. ~ ~~ ~~ 0 0 0 Q) {Jl Ul Cl.lO O!Zi IZiA A~ ~Ft ~~ Jf:;.;:: 
Grade Placement .o .1 .2 .3 .4 .5 .6 .7 .8 .9 .o 
1. Appendix A, B, and D. 
2 Gertrude H. Hildreth, et. al., 9P • cit., p. 36. 
In the Tables of Norms the column at the left hand side of the table 
is the standard score scale. Running horizontally across the top of the 
table is grade placement at time of testing by month of grade. '\'ihere the 
column for the grade placement (6.4) intersects the row for the pupilfs 
standard score will be found his Deviation Index. 
Table rvi shows the distribution of Pintner DI0t s (Deviation Indices 
f or capacity) for the 98 pupils .. 
Table :x:n 
Distribution of Pintner Diets of 98 ~pils in Grade Six 
Ages 11-6 to 12-5 inc. 
DL, f 
\.i 
145 - 149 1 
= 14.-0- - ··.14.4 1 
135 - 139 
130 - 134 1 
125 ~ 129 '"' .:>
120 - 124 7 
115 - 119 5 
110 - 114 11 
105 - 109 14 
100 - 104 15 
95- 99 8 
90 - 94 11 
85 - 89 . 5 
80 - 84 11 
75 - 79 3 




The Pintner Die's are, in effect, new forms for this test since they 
have 'been derived from new Pintner data obtained a.t the time of the re-
standa~dization of the Metropolitan Achievement Tests in 1946-47. As has 
ieen indicated, the mean for this new capacity measure has 'been set at 100 
and the standard deviation set at 15. The norm groups were the modal age 
groups at each grade . 
The mean Die for the 98 Grade 6 pupils (ages 11-6 - 12-5) is 102.65. 
Inasmuch as the mean for the total norm group is 100, the mean DI0 of 
102.05 for the group under consideration shows it to be slightly selective. 
The variability of this group, as measured by the standa~d deviation of 
scores, is almost identical with the mean for the norm groups set at 15. 
Table:r[!I gives the distriiution of Pintner I~ts for the 98 pupils. 
These I~'s are regular I~'s in the sense that they are derived in the nor-
ma~ manner from the tBbles of norms in use at present. The mean Iq of 
101.35 also shol'TS it to be slightly selective in respect to mental ability. 
The standard deviation of 13.0 is not surprising in view of the fact that 
this group includes only those pupils in Grade 6 who are within a single 




Distribution of Pintner I~'s of 98 Pupils in Grade Six 
Ages ll-6 to 12-5 inc. 
I ~ f 
135 - 139 l 
130 - 134 l 
125 129 l 
120 - 124 6 
115 - 119 6 
110 - 114 9 
105 - 109 14 
100 - 104 22 
95 - ·.99 7 
90 - '.'94 13 
85 - 89 7 
80 - 84 6 
75- 79 3 




r--i etropoli tan DI t s (Deviation Indices for reading) is shown in Table XVIII 
- R 
and the Metropolitan DI 1 s (Deviation Indices for e>.xithmetic funda.-AF 
mentals), in Table~· The mean of the DIR1 s is 98~55. This is 
slightly belo\'i the norm \'thich is, of course, 100. The standard deviation 
of 17.3 shows the reading scores of this group to be somewhat more var-
iable than the arbitrarily established 15. 
9. 
Table XVIII 
Distribution of Ivietropolite.n DIR1 s of 98 Pupils in Grade Six 
Ages 11-6 to 12-5 inc. 
DI 
R 
1~~ ~ 13~ 
130 - 134 
125 - 129 
120 - 124 
115- 119 
110 - 114 
105 - 109 
100 
- 104 
~ 95 - 99 
90 - 94 
85 - 89 
80 - 84 
75 - 79 
70 - 74 
65 - 69 
60- 64 

























The mean of the DIA],1 s is 94.85 a~d the standard deviation, 13.05. 
The mean of these scores is 7.2 points lo\-rer than the mean of the DI t s 
c 
~..nc1 3.7 points lo i·;er than the mean of the DI 1 s. \lfhereas the va.riabil-
R 
ity of the DIR•s was g rea ter than that of the Die's, that of the DI;3 rs 
is less. 
The next step in the proposed procedure involved the plotting of 
100 
Table XIX 
Distribution of Metro}!Olitan DI.A.Fts of 98 Pupils in Grade Six 
Ages ll-6 to 12-5 inc. 
DI F 
}3 
120 - 124 2 
115 - 119 2 
110 - 114 11 
105 - 109 12 
100 - 104 9 
95- 99 12 
90 - 94 21 
85 - 89 8 
80 - 84 4 
75 - 79 10 
70 - 74 6 
65 - 69 





1 s and DIR1 s and Dr 0•s and DI .AF
1 s, in the form of a bivariate dis-
tribution and the computation of the coefficients of correlatioh ie-
tween these measures by the Pearson Product Moment for~~a. Such a 
scatter plot for capacity and reading is sho'~ in Fig. 8. The computed 
coefficient of correlation between D! ~.nd DI was+.775 . This corre-
0 R 
lation is in substantial agreement with the + .760 for 168 Gre.de 5 
1 
pupils and the +.761 for 209 pupils reported in Table V. 
1 P. 56. 
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f,~ 8. B1v~RIATE DISTRIBUTION oF P 1 NTIIER DI(s AND "TROPOL 1 rAN DIR's oF 98 PVP1 Ls 1~ GvAoe Soc 
AGES 11-'- 12-S '"' 
Eecause the group is slightly superior in capacity and inferior 
in ree..ding achievement , the point that intersects the means of the 
capacity measure (Mean = 102.05) ancl the reading measure Olean = 98.55) 
is offset from the intersection of the 100 lines. The slope of the 
regression line of reading on capacity was determined by locating the 
intersection of the points plus and minus one standard devi a tion and 
drai·ring a straight line through these points. The estimate of the 
aver1::.ge reading score for capacity scores plus one sigma (117 .1) and 
minus one sigma (87.0) 1tJhich served as landmarks from '\'!hich to cLraw 
the regression line v.!a.s obtained by the regression equation: 
X (estimated reading score) = r 6x y 
Cy 
X= .775 (1.15) Y- 90.8 f 98.55 
- .89Y + 7.73 
r 6x M t M 
6y y X 
Substituting 117.1 and. 87.0 for Y, the estimated reading indEx scores 
become 111.95 and 85.16 respectively. 
The standard error of estimate of X on Y (reading on capacity) 
was then computed by the formula: 




= 17.3 (.63) 
= 10.9 
lOJ 
:Bands of significance (broken lines) have been dra1ro. at points 
plus and minus one standard error of estimate from the regression line 
of reading on capacity (black line). 
The 18 cases lying above the one stand~rd error significance 
band represent those pupils whose capacity for reading is significantly 
greater than their actual achievement in -reading . Pupils lying in 
this area may be said to deviate so much from the expected pattern of 
·~. 
performance the.t further analysis of their cases is warranted. 
The 11 cases lying below t he one sta~dard error significance band 
represent pu-pils 1·rhose reading achievement is higher then one lllould 
expect in light of their capacity for reading scores. These pupils 
are those who are reading significantly better than do average pupils 
of those capa.ci ty levels . They, likewise, req_uire further analysis. 
For some of these, the capacity score may not be considered a rep-
resenta.ti ve performance. 
~be distributions of scores for the DI 0's and DIAF
1 s were plotted 
in the form of a bivariate distribution (Fig. 9) in the sp.me manner 
as the capacity and reading indices. The coefficient of correlation 
beh1een capacity and arithmetic fundamentals was + .591. This is almost 
1 
identical with the +. 582 and +. 598 previously reported. 
1 Taile V, P. 56. 
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F1r. 9. BIVARIATE Dt~TRIBVTION OF PtNTNEII. Die's AND 1'\-mapo~tHN DIAfS oF 98 PuPt~s IN ~ADE s~~ 
A,..ES 11-6 - 12-S IMC. 
The point of intersection of the means of the capacity and arith-
metic funda~entals measures is offset from the intersection of the 100 
lines since the mean DI 0 i s 102.05 and the mean DI 1~ 1 94.85. The re-
gression line \·:&.s d.rawn by locating the plus and minus one standard 
deviation points (117.1 and 87.0).and joining these points. The 
corresponding estimated DI;~'s are 102.59 and 87.12 respectively. 
The standard error of estimate of the DIAF's is 10.57 . The 
broken lines drawn plus and minus one stanQard error of estimate from 
the regression line represent the bands of significa~ce. Using this 
criterion of significance, 13 pupils are shO\•:n to 13e achieving in 
arit~~etic fundamentals below their capacity to achieve in arithmetic 
fundamentals. Like~nse, 13 pupils are achieving significantly more 
than '1'/0ulct normally be expected of them in light of their capacity. 
Of the 18 pupils whose reading achievement is sho'.ffl to "be sig-
nificantly "bel0\'1 their capacity to read, 9 are above the mean DI 
- c 
(102.05) of the group; and 9, below. Of the 13 pupils achieving belo,·T 
capacity in arithmetic fundamentals, 8 are above the mean of the c~ 
pacity measure; and 5, below. Only 3 pupils, thus i dentified, are 
\\forking be101.~J capacity in both reacting and arithmetic fundamentals. 
Of the 12 pupils r eading significantly better than one '11/0uld ex.-
pect in vie'" of their capacity scores, 8 are above the mean of the 
group in respect to capacity; 4 are below. Five of the 13 pupils 
e.chieving above cape.city in a..ri thmetic fundamentals are above the mean 
of their group in capacity; 8 are le1o\>t. Two pupils are shown to ee 
\'larking above capacity in both reading and arithmetic fundamentals. 
lOo 
One pupil is ;;rorking belo'\.,r capacity in reading and above capacity 
in arithmetic fundamentals. Three pupils are shO\'IIll to be achieving 
below capacity in arithmetic fundamentals and above capacity in reading. 
2. THE PROPOSED METHOD .4FPLIED TO 137 GRADE FIVE PUPILS 
A more extensive application of the proposed method of making . 
capacity-achievement comparisons has been made, utilizing the Pintner 
General Ability Test and Metropolitan Achievement Test data of a 
random half of the fifth grade pupulation in a Connecticut community. 
i 
Complete <lata on 137 pupils has been analyzed. 
The first step involved the transforming of each pupil's Pintner 
median standard score and Metropolitan Achievement comprehensive 
standard scores in reading, vocabulary, ari th..metic , fundamentals, 
ari t:h.metic :?roolems, language usage, and spelling into net, deviation 
indices. Inasmuch as the tests were administered during the second 
month of the school year, the deviation indices for capacity and the 
severei achievement measures were read from the 5.2 coltunns in the 
2 
appropriate Tables of Norms. 
1 APPENDIX I 
2 .APPEN:DIX A,:B, C, D,E , F, and G. 
10 ' 
Chronological ~· Table U shows the distribution of chron-
ological e..ges of the 137 pupils in Gra.de 5. The mean is 10-6 and 
the standard devi a tion, 7.32 months. This mean indicates that the 
grou~ is, on the average, one month older than the fifth grade 
l 
modal age group reported in Table -IL 
Ta:Qle .lX. 
Distribution of Chronological Ages 
of 137 Pupils in Grade Five 
C.A. f 
12-8- 12-10 1 
12-5 - 12-7 
12-2 - 12-4 
11-11- 12-1 3 
11-8- 11-10 8 
11-5- 11-7 3 
11-2 - 11-4 
10-11- 11-1 6 
10-8 - 10-10 22 
10-5 - 10-7 24 
10-2 - 10-4 26 
9-11- 10-1 19 
9-8 - 9-10 17 
9-5- ~: 9~7 1 
!IT 137 
Mean 10-6 
S. D. 7.32 mos. 
Comparison of caoa.ci ty and reading. Ta'ble 2.XI. sho\•Js the dis-




renge f r om 64 to 133 . The mean is 97~2 and the standaxd deviation, 
12. 85 . The mean is 2. 8 points ·below that of the modal age norm 
population. 
Table .xn. 
Distribution of Pintner DI 's 
of 137 Pupils in Grade Fi~e 
Di· c 
f • 
130 - 134 1 
125 - 129 3 
120 - 124 3 
115- 119 8 
110 - 114 4 
105 - 109 18 
100 - 104 20 
95- 99 21 
90 - 94 22 
85 - 89 14 
80 - 84 13 
75 - 79 7 
70 - 74 1 
65 - 69 1 
60- 64 1 
N 137 
Mean 97 . 2 
S.D . 12. 85 
Table ~ gives the distribution of I~1 s for the 137 pupil s in 
Grade 5 . The mean of the I ~1 s, likewise, shows this group t o le iden-
tical with the mean DI 0 of 97 . 2. As revealed by the size of the stand-
ard devi8tion, the di stribution of I~1 s, however, shows gree.ter 
V::!Xi ability • 
10 9 
Table :mi. 
Distribution of Pintner IQ1 s 
of 137 Pupils in Grade Five 
IQ, f 
135 - 139 1 
130 - 134 1 
125- 129 4 
120 - 124 2 
115 - 119 5 
llO- 114 12 
105 - 109 15 
100 - 104 23 
95 - 99 17 
90 - 94 16 
85 - 89 18 
80 - 84 11 
75- 79 7 
70 - 74 3 




T~e Distribution of Metropolitan DIR 1 s is shoi1n in Table XXIII. 
The me~n is 96.65 and the standard deviation, 14.7. }~though the mean 
DI of this group is more than th~ee points below that of the norm 
R 
group , in comparison with their capacity mean of 97 . 2 they are, as a 
group, achieving in reading practically up to capacity. In other t..rords , 
their achievement in reading appears to De normal for them . 
11. -
Table m.ll 
Distribution of Metropolitan DIR•s 
of 137 Pupils in Grade Five 
DIR 



















95 - 99 
90 - 94 
85 - 89 
80 - 84 
75 - 79 





















The Distributions of Pintner DI 0 
1 s and Metropolitan DIR's were 
plotted in the form of a lii variate distribution as shown in Fig. 10. 
The coefficient of correlation 'between these two variables was +-821. 
The correlations beh1een the capa,ci ty measure and the several 
achievement measures unde r consideration obtained on the 137 pupils 
in Grade 5 are shown in Table XXIV. The highest correlations are 
behreen capacity ancl r ea.ding (+.821), capacity and vocabul ary (+.784), 
and capaci ty and language usage (+.761). The lowest correlation is 
11 
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Table~ 
Correlations Between Pintner General Ability Tests: 
Verbal Series, Intermediate, and Metro:poli tan Achievement 
Tests, Intermediate, Deviation Indices 
of 137 Pupils in Grade Five 
DI 0 and r 
Reading .821 
Yo cabul a:ry .784 
Arithmetic Fundamentals .468 
Arithmetic Problems .619 
Langu.?~e Usage .761 
Spelling .696 
:;:efw.Sen capacity Arid al'it'Iiil'let':l6 fUh.dalrierit'ala (+ .468). This is con-
siderably lo\'rer than the correlation of + .591 obtained on 98 Grade 6 
pupils within a single year age range (11-6- 12-5). Except for this 
correlation and that bet\'reen capacity and spelling, which is somewhat 
higher, the correlations obtained on this Gra.de 5 group are in sub-
stantia1 agreement 1:ri th those reported for the Grade 5 group in Table V .1 
On the bivariate distribution the point of intersection of the 
means of the capacity (97.2) and reading (96.65) measures were 
located, and the regression line for reading was dra\'m. Significance 
bands were drawn at plus and minus one standard error of estimate 
(8 . 38). 
1 p. 56 . 
lid 
Thus identified, 22 pupils are found to be reading significantly 
belo~tJ their capacity to read, 1·rhile 26 pupils are reading above capaci ty. 
Of the 22 pupils reading below ca~acity, 10 are below the capacity mean 
the 12 above; while of the 26 reading above capacity, 9 are below the 
mea~ of the capacity measure and 17 above. 
Comnarison of capacity and vocabulary. The distribution of Div's 
for the 137 pupils in Grade Five is recorded in Table XXV. The mean 
score of 95.5 is considerably belo'\1: the norm of 100. However, in com-
parison with the mean of this group on the capacity measure, they ~xe 
shovm to be only slightly belov,r expectancy. 
The correlation beti-J·een DI C and DIV is +• 784. After the capacity 
and vocabulary scores had been plotted and the coefficient of correla-
tion computed, the vocabulary regression line was dral'm in the usual 
manner. The standard error of estima te, 9.14, provided the information 
for the dra~nng of the plus snd minus one standard error significance 
aands. These are shown in Fig. 11. 
In vocabulary development 14 pupils are shown to be achieving 
significantly below capacity, while 23 are ~::.chieving better than '"ould 
be expected normally. Ten of the pupils achieving below capacity are 
below the capacity mean of the group , "t>Jhile 4 m-e above. T1orelve of the 
23 pupils achieving above capacity are above the mean of the capacity 
measure , while 11 are belo\11 . 
11.~ 
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Tabl e XK:I 
Di stri but ion of i~>l e tro:poli t an DIV 1 s 
of 137 Pupils in Gra.de Five 
DI f 
v 
130 - 134 1 
125 -129 2 
120- 124 7 
115 - 119 8 
110 - 114 6 
105 - 109 12 
100 - 104 10 
95 - 99 23 
90 - 94 20 
85- 89 16 
80 - 84 14 
75- 79 10 
70 - 74 5 
65 - 69 2 
60 - 64 
55 - 59 1 
1~ 137 
Mean 95 . 5 
S.D. 14.5 
Compa.:rison .ofci:padty and arithmetic fundamentals. The distribution 
of Metropolit~~ DI ts is sho~m in Table XXVI. The mean DI of 97.15 is 
J~ AF 
almost identical with the mean DI of 97 . 2, indicating that , as a group , 
c 
they are achieving in aritrwetic fundamentals at a level consistent with 
their ca:paci ty to echieve. Fig. 12 shows the Die's and DI 's ulotted 
.AF ~ 
in the form of a bivariate di stribution. The correlation of~ .468 , the 
llb 
11, 
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FIG. ll. BIVI\~IATE DI5TRI8UTION OF p,NTMER Die's AMD r\.1110rouTM DIAF's oF 137 PuPILS 
IN GRADE F I 'iE 
Table XXVI 
Distribution of Me tropolitan DIAF1 s 
of 137 Pupils in Gr e,de Five 
DI f 
AF 
115- 119 10 
110 - 114 9 
105 - 109 25 
100 - 104 21 
95 - 99 19 
90 - 94 18 
85- 89 11 
80- 84 10 
75 - 79 9 
70 - 74 4 
65 - 69 
60 - 64 




sli'andard cleviation of the DI 0
1 s (12.85), and the standard deviation of the 
DIAF's (12.0) provided the information necessary to draw the arithmetic 
fundamentals regression line. The standard error of estimate is 10.56. 
Bands of significance have been drawn at the plus and minus one sta~de~d 
error of estimate points. 
Twenty-one cases lie beyond the plus one standard error o:f estimate 
line. These cases constitute those who, according to the proposed 
method, are achieving in arithmetic fundamentals significantly below 
11 
Table mrii 
Distribution of Metropolitan DIAP 1 s 
of 137 Pupils in Grade Five 
DIAP 
. 150 _; 154 1 
145 - 149 
140 - 144 1 
135 - 13~ 1 
130 - 13 
125 _; 129 3 
120 - 124 3 
115 - 119 5 
110 - 114 10 
105 - 109 12 
100 - 10t~ 13 
95 - 99 24 
90 - 94 16 
85 - 89 15 
so - S4 20 
75 - 79 
70 _; i7L~ ~ 65 - 69 Go ..; 64 
55 - 59 2 
N 137 
He an 95 -7 
S.D. 15.95 
are achieving above ca:paci ty. Fourteen of the 21 :pupils achieving be1mv 
capacity are belovt the capacity mean, t-thile 7 are above. Of the 17 
achieving significantly more than would be expected, 12 are below the 
mean of the group in capacity, and 5 are above~ 
11~ 
Comparison of capacity ~~d arithmetic problems . The distribution of 
Hetropoli tan DI 1 s sho..,rs considerably more Yari ab il i ty than does the 
.A:P 
distribution of DIAF 1 s. The scores range from 56 to 153. The standaxd 
deviation of the DIAF's is 12.0. The mean DIAPof 95·7 indicates that 
the level of achievement in arithmetic problems is l0\·1er than of arith-
metic fuu1 damentals. 
The correlation bet">'reen the capacity and arithmetic problems measures 
for the 137 pupils in Grade 5 is t .619~ Fig. 13 shows the bivariate 
distribution for these measures '\'lith the arithmetic problems regress ion 
line an d the significance bnac1s dra\·rn. The s tandard error of estimate 
is 12.t~4 . 
Twenty- three are sho~m to be achieving below capacity in arithmetic 
problems , and 19 above capacity . . Nine of those found to be achieving 
belo~r capacity are belo'\'1 the mean of the grot!J) in capacity. Of the 19 
achieving significantly more than vrou.ld be expected, 11 are belo1-1 the 
capacity mean. The data for arith~etic problems compares very closely in 
this respect to those for arithmetic fundamentals. In that subject 21 
pt!J)ils '\'rere found to be achieving below capacity in both arithmetic funda-
mentals ancl problems; 6, above capacity in both subjects. No pupils are 
achieving abo-ve capacity in one subject and bel0\'1 cap acity in the other. 
Comparison of oapacity and language usage. The distri"oution of 
metropolitan DI1u's is sho\m in Table :XXITIII. The mean (100.35) is not 
only above the mean of the capacity measure of this group , but slightly 
above the norm of 100 set for the norm population . The scores range from 
12(} 
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Table txxvnr 
Distribution of Metropolitan DI1u' s 
of 137 Pupils in Grade Five 
DILU f 
150 - 151~ 1 
ll~·5 - 149 1 
140 - 11~4 
135 - 139 
130 - 13~· 3 
125 - 129 g 
120 - 124 9 
115 - 119 5 
110 - 114 12 
105 - 109 15 
100 - 10~- 16 
95 - 99 14 
90 - 94 12 
85 - 89 17 
so- 84 12 
75 - 79 3 
70 - 74 3 
65 - 69 6 
N 137 
1-iean 100. 35 
S.D. 17.15 
66 to 154. The standard deviation of 17 .15 is more trum two points 
greater than the arbitrarily established 15 . 
Fig . 1l+ sho'.IS the Dr 0 
1 s and DI1u' s in the form of a bivariate dis-
tribution. The correlation between these two variables is f .761. Ee-
.12 . 
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cause of the rather large difference bet\..reen the standard devis.ti ons of 
the capacity and language usage indices, and becau se the mean of the 
language usage scores is larger then the~ of the capacity scores, the 
regressed language usage indices are larger than the corresponding capa-
city scores. 
The standard error of estimate, 11.15, provided the information for 
drawing the bands of significance. 
There is almost equal number of those achieving below capacity (20) 
s.nd above capacity ( 19) i n the l[!.nguage usage area. Of the 20 achieving 
signific ently below· capa city, 11 are belo\'1 the mean for capacity, and 
9 above. Eleven of the 19 shotm to be achie1.rving sig;nifice.ntly mere than 
would be expected. are below the mean for cape,city, ;orhile 8 are above the 
capacity mean. 
Comparison of capa.ci ty and s-pelling. Table XXIX sho;-rs the distri-
but ion of Metroyolita.n DI5 
1 s for the 137 pup ils in Grade 5. The mean 
of 97.05 is almost identical \'lith the mean for capacity (97 .2) which 
indica t e s tha t the ~;roup is achieving on t he average, as \'tell as can l)e 
expected. The standard deviation is i7 . 0 .~ This is two points greater 
than the a~bitrarily established 15. 
Pintner DI0 
1 s and Hetropoli tan DIS 1 s were plotted in the form of a 
bive~iate distribution, the coeffecient of correlation computed (f .696), 
and the regressed spelling line and the sig:nificence bs.nds dra.l'm. These 
are shO\-m :i.n Fig. 15. The st andard error of est i mate is 12.07. 
'l\.;enty-tr.ree pup ils are nchieving in spelling b elo'l!r tr...eir capacity 
to achieve, vlhile 17 are achieving above cep aci ty. Thirteen of the 23 
i .... ? .... ~ 
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achieving bel0\'1 capacity are below the meB.n of the capacity measure, 
'bile 11 of the 17 achieving above capacity in spelling are below the 
capacity mean. 
Table XX:IX 
Distribution of Hetropolitan Dis's 
of 137 Pu~i1s in Grade Five 
Dis f 
130 - 134 5 
125 - 129 3 
120 - 12~- 3 
115 - 119 8 
110 - 11~· 11 
105 - 109 16 
100 - 10~- 23 
95 - §4 11 90 - 18 
85 - ~4 8 so - 3 
75 - 79 10 
70 - 74 10 
65 - 69 4 
6o - 64 3 
55 - 59 1 
N 137 
He an 97.05 
S. D. 17.0 
Analysis of high and lO";! achievers. Table XXX gives a sum:nary of the 
number and percent of pupils from the total group of 137 \•rho , by the 
12 
method proposed in this stuc~, are found to be achieving significcu1tly 
e:bove ancl belot.r their capacity to achieve in the sevef.al subject matter 
2~·eas uncler consicteration. In aJ.l but reading and vocabulary more pupils 
are achieving belo\v their capacity than above. In vocabulary 23 pupils 
c:.re achieving above capacity, \·lhille 111 are achieving belO\i ca±'acity. In 
spelling, on the other ha.nd t :23 are achieving below and 17 above capacity. 
In all of the · six subject matter areas combined, there are 121 instances 
of achievement above capacity and 123 instances of achievement belo\-1 
capacity. 
Table }:XX. 
Number and Percent of Pupils Achieving 




N Test 50 
Reading 26 ~9 22 
Vocabulary 23 17 14 
Ari UJ!letic FundaP.\ir · .·. 
mrmta~ 17 12 21 
Arithmetic Problems 19 14 23 
Lm guage Usage 19 11~ 20 
Spelling 17 12 23 












In order to determine whether, by this method, lo'" capacity pup ils 
tended to have high achievement and high capacity pupils tendec1 to be 
low achievers, distributions \-rere made of low capacity- low achievement , 
high capacity - lo\'/ achievement , lo'!:! capacity - high achievement, and 
high capacity - high achievement pupils . The significance b~ds dra\'m 
at plus and minus one standard error of estimate determined the signi-
ficantly high and lo\'J' achievers. Those belo\oT the mea.n of the capa.city 
measure (97 .2) 'l:tere designated as those of lo·~r capacity, and those pupils 
above the capacity mean as high cap acity pupils . '\'Jhen the data for aJ.l 
of the achievement measu.res are combined, e.s in Table 'ffif, there are 
-
67 1.nstances of loH capacity - low achievement and 65 instances of lo\·i'-
capacity - high achievement. -~though there are numerous instances of 
repeaters in these totals, the data indicate that there a.re as ma.ny pu-
pils of l0\'1 cape.ci ty who are poor achievers as high achievers. There are 
nine more instances of pupils of lo\-r capacity achieving at a high level 
than there a..re of high ca paci ty pupils achieving significantly belo\'1 
ca-pacity. There are 11 more instances of lo\v c~-pacity pupils achieving 











Pupils of High and Low Capacity Who Are Achieving Above and 
Eelow Capacity on Several Metropolitan Achievement Tests 
Low cap. High cap. Low Ce;p. High Cap. 
Test L0\1 a.ch. Low a.ch. High Ach. High ach. 
Reading 10 12 9 17 
Vocabulary 10 4 11 12 
Arithmetic Fundamentals ll~ 7 12 5 
Arithmetic Problems 9 14 11 g 
Language Usage 11 9 11 g 
Spelling 13 10 11 6 
Total. 67 56 65 56 
Table XXXII sheds light on the extent to which pupils tend to be 
achieving above ~r below capacity consistently, that is, the tendency for 
d 
a pupil to achieve above or below capacity in a number of achievement areaa. 
Tabl e XXXI! is interpreted thus: of the 121 instances of pupils achieving 
above capacity in any one of the six achievement areas, 33 are achieving 
above capacity in one area. only. There are 17 instances of achievement 
above capacity in two areas, ten in three areas, six in four areas,while 
no pupil is achieving above capacity in as many as five of the achievement 
areas. 
Table XXX:II 
Humber of Pupils ltchieving Above or :Below Capacity 
on One or More of the Metropolitan Achievement Tests 
1 2 Total 
Above Capacity 33 17 10 6 121 
Below Capacity 31 21 11 3 1 123 
Of the total of 137 pupils 44 a~e achieving above capacity in one 
or more achievement areas; 45 are achieving below capacity in one or 
more areas. Eighteen pupils , however, are achieving above capacity in 
one or more aree.s ano. belo'-t capacity in others. 
3. THE USE OF DEVIATION INDICES IN THE 
CONSTRUCTIOU OF PUPIL PROFILES 
Aside from their use inmaking capacity-achievement co~arisons, the 
deviation indices for capacity e.nd the several achievement measures can 
be employed in the construction of pupil profiles. Such a profile , sho~m 
in Fig. 16, has been constructed for Pupil #54 in the Grade 5 group . 
Inasmuch as these indices are truly coJll!)arable, they are ideally sui ted 
for the purpose of determining areas of strength and -vrea.kness . A refer-
ence line, in red, has been d.ra"m at 100. The actual , · not regressed, 
deviation indices for the various achievement tests have been plotted and 
lines d.ra\'m to join the plotted points . Future Pintner and Metrouolitan 
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4. SUMKARY 
Applications of the method of ma~ing capacity-achievmaent comparisons 
proposed in this study have been made to two community groups separately 
for the pUl>pose of implementation. First, comparisons >·Tere made betueen 
the capacity meas·ure end the reading and ari tll..metic fundamentals achieve-
ment measures using test data of 98 pupils in Grade 6 between the ages 
of 11-6 and 12-5. Another set of comparisons 1·rere macle involving test 
data of 137 pupils in Grade 5. In this instance , comparisons were made 
between the capacity measure and the reading, vocabulary, arithmetic 
fundamentals, arithmetic problems, language usage, and spelling achieve-
ment measures. 
The first step necessitates the translating of Pintner median stan-
darcl scores and the Hetropol itan Achievement Test comprehensive stn.nd.ard 
scores into deviation indices. The DI 0
1s and the indices for the achieve-
ment measure under consideration axe then plotted in the form of a bivari-
1. · 
ate distribution end the coef~~cient of correlation computed. By ap~lying 
the regression eQuation, an achievement regTess~O.n line is dra~m on the 
bivariate distribution. From this line may be read the estimated average 
achievement score for any ca:-pacity score. The proposal here, hO\·rever, is 
to compute the standard error of estinate of the achievement measure end 
dra'\'r bands of sig:nifance at po ints plus and mfunus one standard error of 
estimate. Those cases lying above the one standard error of estimate 
line ru.·e considered to represent pupils whose acturu chievement, as 
determined by the achievement measure, is significa~tly below their 
~easured capacity. Tba se cases lying below t he minus one standard error 
11 13 
I 
of estimate line represent those pupils t-rhose actua~ achievement is signi- ~ 
I 
ficro1tly greater than one would norma~ly expect in light of the capaci ty 
score . In ei ther case , further analysis is warrru1ted. 
Another application of the deviation indices that have been devel-
oped for the capacity and achievement measures is in the construction 
of pupil achievement profiles . 
CF-APTER V 
SUEMARY J.Ji[[) CONCLUSIONS 
1. RESTATEMENT OF T".tlE PROBLEM 
This study constitutes an attempt to develop an impr oved method of 
comparing capacity to achieve, as determined by an intelligence measure, 
and actual achievement , as determined by an achievement measure, at the 
elementary school level. The proposed approach to this p roblem has been 
developed wi thou.t considering the basic que stion of the validity of 
intelligence tests as predictive instrQments, nor the validity of 
achievement tests as true measures of their functions. The emphasis 
I: 
II 
throughout ha,s been on the development of an acceptable method of making 
such capaci ty-~;:.ehievemen t c omparisons. 
In the development of the p_oposed 
Tests: Verbal Series, 11._-=n•e constituted 
method, the Pintner General Abilit) 
the ca1.)aci ty measure; and the read- II 
ing, vocabulary, arithmetic fundamentals, aritrunetic problems, language 
usuage, ana_ spelling t ests of the Metropo litan .Achievement Tests, the 
achievement measures. No assumptions have been made c oncerning the 












Solutions to the problem of how to make valid comparisons of a pu-
pil's capacity to achieve and his actual achievement have appeared, more 
or less regularly, in the educational literature since the achievement 
quotient proposal of Franzen, and Monroe and Buckingham, in 1920. Each 
proponent of a new approach has reaffirmed the necessity for such a 
measure and, although their proposals ~ not have received general a~ 
claim, all have contributed to an understanding of m.a.cy of the perplexing 
problems confronting one who attempts to develop an adequate method of 
comparisons. 
Nine different proposals, applicable for use at the grade school 
level, have been reviewed. On the basis of these and other evidence, an 
attempt has made to identity problems that must be contended with. The 
approach presented in this study has been based upon the problems thus 
identified. Vfuerever possible, defects of other proposals have been 
eliminated or minimized. 
The proposed method has involved the setting up of a new system of 
units, called deviation indices, for the capacity measure and the several 
achievement measures. These indices for all measures have been estab_ 
lished on the same modal age_grade population and have been artiCUlated 
in such a way that they are equally variable at all grade levels. Based 
upon the deviation of score from the norm of a modal age group, they are 
independent of the developnental curves through the mean scores of suc-
cessive grade levels, yet reflect changes in the growth patterns of indi-
vidual pupils. The norms are precise, having been computed by month of 
135 
136 
grade throu.ghou t the 4 . 5 to e. 5 r ange. 
The extent to which the c apac i ty measure predicts the achievenent 
measure iE reflected in the correlation between the two measures . The 
magnitude of these correlations may be expected t o differ from communi t y 
to community due to such factors as tr..e number of c ases used in conputing 
the correlations , and the amoun t and quali ty of i nstruction . In view of 
lj 




The basic comparison sugges ted by thi s approach is bet een the 
actual achievement i n ex of a pupil and is predicted achievement i ndex 
based pon his capac i ty index. Bands of significance at plus end inus 
one standard error of est i mate have been set up to i dentify those pupils 
l~se e~tual achievement scores are signific antly lower or higher than 
would be expected in light of their capacity scores. These bands of 
significance may be set, of course, at any desired level . 
A.:9p lice..tions of' the proposed ethod have been made to two different 
conununi ty groups - 98 Grade Six pupils within the ages of 11- 6 and 12-5, 
end 137 Grade Five pu'9ils with no restriction as to age . 
3. LIMITATIONS OF THE STUDY 
The problems involved in making such capacity-achievement comparisons 
are so complex that it is doubtful whetaer ·a completely acceptable method 
can ever be developed. In this stady it has been necessar,y to make cer-
tain delimitations which constitute limitations to the study. 
The following limitations should be noted: 
(l) As stated above, the problem of the validity of the measures 
employed is outside the scope of this study. 
(2) The proposed method has been developed for use with the Pintner 
General Ability Tests: Verbal Series, and Metropolitan Achievement Tests. 
However, the same approach may be applied to ~ capacity and achievement 
measures for which there is adequate data. Achievement areas of concern 
were those in which a reasonable amount of continuity of instruction from 
grade to grade has been shown to exist. 
(3) The applications of the proposed method to actual grade groups 
has not proved the validity of the approach. Its validity rests upon the 
extent to whieh the criteria set forth for its development have been met. 
Final validation must alw~s be in terms of how it actuallv works· hence 
" t t 
validation must await its application to a number of commuDities and at 
several grade levels. 
(4) The norms developed have been based on a random sampling of more 
than 500,000 pu.pils representing every state in the country. Some commu.-
nities are known to differ significantlY from the norm population in res-
pect to intellectual and achievement levels. The extent to which the 
13 
approach is workable in communities that differ markedly from the norm 
population is a matter for further statistical verification, 
4. SU:G::GESTIONS FOR FURTI:LER STUDY 
The following suggestions for further study are made; 
(l) The proposed method should be applied in a variety of communities, 
especially those which depart significantly from the norm population in 
respect to levels of intelligence and achievement. 
(2) ~e deviation index norms for the aapacity and achievement meas-
ures may be extended to the second and third grade levels and try-ou.ts made 
at these levels. 
(3) Studies of pupils identified by the proposed method as those 
achieving significantly above and below capacity should be made to deter-
mine w~s in which these pnpils differ. 
(4) ~e approach proposed in this study should be adapted for use 
with other .capacity and achievement measures. 
(5) Capacity measures that predict more efficiently within narrow 
achievement areas need to be developed. 
5. CONCIDSIOliS 
The elements involved in this proposal are not new. They have apPeared 
in a number of different situations. However, so far as is known, this is 
the first time that they have been put together in the form in which they 
have been considered here. 
138 
~e proposed method appears to meet many of the objections to pre-
viously developed approaches to the comparison of capacity to achieve and 
actual achievement. It is hoped that administrators and classroom 
teachers will find in the a pproach proposed in this study a more accurate 
method than has been suggested thus far for shedding light on some of their 
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Score 4.5 4~6 4.7 4~8 4.9 
149 1~~ 124 122 120 119 t 14S 12 122 121 118 117' 
147 122 121 120 117' 116 
146- 121 120 llS 116 u4 
i~ 120 118 117 114 ll3 118 117 115 113 112 
143 117 11~ 114 112 110 
142 11~ 11~ 113 no 109 141 11 113 111 109 lOS 
14o 113 111 110 lOS lO'r, 
139 111 1!0 lOS 107 105 
13S 110 lOS 107 105 lo4 
137 lOS 107 106 lo4 103 
136 107 106 1o4 103 101 
i~ 106 lo4 103 101 l1ool 1o4 103 101 l1ool . 99 
133 103 101 l1ool 99 97 
132 101 llOO! 99 97 96 
131 llOOI 99 §l 96 95 130 99 97 95 93 
129 9l 96 94 93 92 128 
§4 
94 93 92 91 
127 93 92 91 90 
126 93 92 90 90 ss 
125 192 90 89 8S S7 
124 90 S9 S7 S7 S6 
123 S9 ST S6 S6 S4 
122 87 S6 S5 S4 S3 
121 S6 S5 S3 S3 S2 
120 85 S3 S2 S2 so 
119 S3 S2 so so 79 
llS S2 so 79 79 78 
117 so 79 78 7S 77 
116 79 7S 76 77 +~ 1r~ 7S 76 75 +a 11 76 75 73 73 
113. 75 73 72 73 71 
112 73 72: 71 7'1 70 
~ 111 72 71 69 70 69 110 71 69 6S 69 67 
I 
Mdn. Grade Stan. 
Score 4.5 4~6 4.7 4.s 4~9 
109 69 6S 66 67 66 
lOS 6s· 66 65 66 ~ 107 66 65 64 ~ 106 ~ 64 62 62 lga 62 61 62 61 1 . 62 61 59 61 6o 
103 61 59 5S 6o 5S 102 59 5S 57 5S 57 101 5S 57 ~ §~ 56 100 57 55 54 
99 ~~ 54 52 54 53 9S 52 51 53 52 
§~ 52 51 50 52 51 51 50 5l 95 50 
I 
Pintner Deviation Indices Corresponding to Median Standard Scores 
for GTade Five 
• l.tdn. GTad.e 
Stan~ _ 5.5 
Sco;-e. 5~0 5~1 5.2 5 ":t •.I 5.4 5.6 5-7 5.8 5-9 
190 160 
139 16o 159 
1SS 160 159 157 
187 160 159 157 156 
1S6 160 :r59 157 156 155 
i~ 160 159 157 156 155 153 r6o 159 157 156 155 153 !52 
133 160 159 157 156 155 153 152 151 
132 160 159 157 156 155 153 152 i~ 149 1Sl. 159 157 156 155 153 153 151 143 
ISO 157 156 155 153 152' 151 149 143 147 
179 156 155 153 152 151 149 143 14~ r46 173 155 153 152 1~1 11+9 143 147 14 ,· 144 177 153 152 1~1 1 9 143 14T 146 144 143 176 152 15I- 1 9 148 147 146 144 143 142 
17~ 1~1 149 r43 147 146 144 143 142 140 
17~ ! 9 148 147 146 144 143 142 140 139 
173 143 147 146' 144 143 142 140 139 138 
172 147 r46- 144 143 142 14o 139 133 136 
171 146: 144 143 142 140 139 133 !36 135 
170 144 143 142 140 139 133 136 135 134 
169 143 142 140 139 138 136 13~ 134 133 163 142' 140 139 133 136 i~ 13 133 131 167 140 139 133 136 13~ 133 131 130 166 139 138 136 1~ 13 133 131 130 129 i~ 13S 136 i~ 1 ' 133 131 130 !29 127 136 135 133 131 130 129 127 !26 
163 13~ 134 133 131 130 .129 127 126 125 162 13 133 131:. 130 129 127 126 125 123 I 
161 133 131 130 129 127 126 125 123 122 
16o 131 130 129 127 126 125 123 122 12J. 
, 
I 
' ~dn. Grade 
~tan~ 5.5 
~core 5.0 5.1 5.2 ' '% 5~~- 5.6 5~7 5~S 5' 0 5 ...... •./ 
159 130 12.9 127 126 125 123 122 121 120 
I 15S 129 127 126 125 123 122 !21 120 llS 
157 127 126 125 123 1_22 121 120 118 117 
156 126 125 123 122 121 120 llS 117 116 
i~ 125 123 122 121 120 118 117 116 1lh 123 122 121 120 118 117 116 114 113 
153 122. 121 120 11S 117 116 114 113 112 
152 12l 120 liS 117 116 114 113 112 110 
151 120 11S{ 117 116 114 113 112 110 109 
·. 150 llS 117 116 114 113 112 110 109 lOS •. 
149 117 116 114 113 112 110 109 lOS 107 
14S 116 114 113 ll2 110 109 lOS 107 i~ 147 114 113 112 110 109 lOS': 107 i~ 146 113 112' 110 !09 lOS 107 i~ 103 145 112 110 !09 lOS 107 i~ !03 101 144 110 109 lOS lOT i~ 103 101 llool I43 109 !OS 107 I~ 103 101 llool 99 142 lOS 107' 1~ 1 I 103 101 l1ooj 99 97 141 lOT i~- 1 lOJ 101 l1ool . 99 §~ 96 140 105 103 101 j1oo1 99 97! 95 
139 lo4 103 101 l1ooj 99 97 96 95 93 
138 . 103 101 j1ool 99 97 96: 95 93 92:' 
137 101 11001 99 97 96 95 93 92 91 
136 ,JlOOl 99 97 96 95 93 92 91 90 
135 99 ~~ 96 95 93 92' 91 90 ss 134 97 95 93 92 91 90 gg ST 
133 96 95 93 92 91 90 ·ss S7 S6 
132 95 93 92 91 90 ss S7 S6 s4 
131 93 92 91 90 ss 87" S6 S4 S3 
130 92 91 90 ss S7 S6 S4 S3 S2 
129 91 go\ ss 
. ~~ S6 84 S3 S2 so 12S 90 ss S7 S4 S3 S2 so 79 
127 gg ~ S6 S4 S3 82 so 79 7S 126 87 s4 S3 S2 so 79 78 77 
125 S6 84 83 82 so 79 78 77 75 
124 84 83 82 so 79 78 77 75 74 
123 S3 S2 so 79 78 77 75 74 73 
122 S2 so 79 78 77 75 74 73 71 
-
121 so 79 7S 77 75 74 73 71 70 
120 79 7S 77 75 74 73 71 70 69 
Mdn. Grade 
Stan. 5.5 
Score 5.0 5.1 5.2 5·3 5.4 5.6 5·7 5.S 5-9 
119 78 11 75 74 73 71 10 69 67 llS 11 7~ 74 73 71 70 69 67 66 117 75 7 73 71 70 69 67 66 65 116 74 73 71 10 69 67 66 65 64 
11~ 73 71 70 69 67 66 65 64 62 11' 71 70 69 67 66 65 64 62 6i 
113 70 69 67 66 65 64 62 61 Go 
112 69 67 66 ~ 64 62 61 6o 58 111 67 66 65 62 61 60 5S 57 110 66' 65 64 62 61 60 5S 57 56 
109 65 64 62 61 Go 5a 57 56 54 lOS 64 62 61 Go 5S 57 56 54 53 107 62 61 Go ss· 57 56 54 53 52 106 61 60 5S 57r 56 54 53 52 51 
1~ Go~ 5S 57 56 54 53 52 51 1 5g· 57 56 54 53 52 51 103 57' 56 54 53 52 51 102 6 54 53 52' 51 
101 §4 53 52 51 100 53 52 51 
99 52 51 
9S 51 
Pintner Deviation Indices Corresponding to 1-l:ed.ian Standard Scores 
for Grade Six 
Mdn • . <h-ade 6~5 Stan. 6.1 
Score 6.0 6.2 6.3 6.4 6.6 6.7 6.8 6.9 
202 16o 
201 16o 159 
200 160 !59 158 
199 r6o 159 158 156 
198 !60 159 158 156 i~ 197 160 159 158 156 i~ 196 159 158 156 155 153 
19~ 158 156 i~ 154 153 152 19 156 i~ 15J 152 150 193 155 153 152 1~0 149 
192 16o 154 153 ~52 1~0 1 9 148 
191 160 159 153 152 1~0 1 9 148 i47 
190 159 157 152 !50 1 9 148 147 146 
189 157 156 1~0 149 148 147 146 144 188 156 155 1 9 r48 147 146 144 143 
187 !55 153 I4S:' 147 146 r44 143 142 
186 153 15F 147 146 11tlt 143 142 141 
i~ 152 i~~ 146 144 143 142 141 140 1~1 144 143 142; 141 14o 138 183 1 9 r48· 143 142 141 140 138 137 
182 148 147 142 141 r4o 13~r 137 136 
111 147 146 141 140 13~ 137 136 I3~ 180 146 144 140 138 I3T 136 135 13 
179 r44 14J 138 137 136 13~ 134 132 178 143 142 137 136 1~ 13 132 131 177 142 14o 136 13~ 1 !32 131 130 171r 140 139 13~ 13 132 131 130 129 
17~ 139 138: 13 132' 131 I30 129 128 17 13S' 136 132 131 130 129 128 126 
173 136 135 131 I30 I29 128 126 i '25 
172 135 134 130 129 128 126 125 124 
171 134 133 129 128 126" 12~ 124 123 
170 133 131 128 126 125 !2. 123 122 
Mdn· Grade 
Stan. 6.1 6.5 
Score 6.o 6.2 6.3 6.4 6.6 6.7 6.g:; 6.9 
~ 169 131 130 126 i~ 124 123 122 120 168 130 129 i~ 123 122 1ro 119 167 129 l-27 123 122 120 119 11& 
166 i~ 126 123 122 120 119 118 117 165 125 122 120 119 11S'' 117 116 
164: 125 123 1::P 119 11S 117 116 114 
163 123 122 119 11S 117 116 114 113 
162 122 121 llS 117 116 . 114 113 112 
161 121 120' 117 116 114 113 112 111 
16o 13:> 1Hf 116 114 113 112 111 110 
159 118< 117 114 113 112 111 110 10S 
158 117 116 113 112 111 110 lOS 107 
157 116 114 112 111 110 lOS 107 106 
156 114 113 111 110 lOS 107 106 105 
155 113 112 110 108 lOS 106 105 104 
154 ·. 112 110 lOS' 107 106 10~ 104 102 
153 110 109 107 106 105 10 102 101 
152 109' 108 106 10~ 104 102 101 llOOl 
151 108 lOT 105 10 102 101 [@ 99 
150 107 105 104 102 101 llOOI 99 9S 
149 105 104 102 101 jlooj 99 9S 96 
148· 104 103 101 . ilooj 99 9S 96 §~ 147 103 101 [1001 99 9~ 96 §R 146 101 11001 99 9S 96 §~ 93 ;~ ~ 99 9S 96 95 g;3 92 99 9T 96 §~ 94 93 92 90 143 §~ 96 §a 93 92 90 S9 142 95 93 92 90 S9 ss 
141 95 93 93 92 90 89 S8 S7 
140 93 92 92 90 S9 ss S7 S6 
139 929 91 90 S9 ss S7 S6 S4 
13S 91 90 S9 ss S7 s6 84 83 
137 90 ss ss S7 s6 S4 S3 S2 
136 ss S7 S7 S6 S4 S3 S2 Sl 
135 87/ 86 S6 84 S3 S2 Sl so 
134 s6 S4 S4 S3 S2' . S1 so 7S 
133 S4 S3 83 S2 S1 so 7S 17 
• 
132 S3 S2 S2 Sl so 7S 71 76 
131 S2 so Sl so 7S 77 76 75 
130 so 79 so 78 77 76 15 74 
Mdn, Grade 
Stan. 6.1 6.s:; 
Score 6.o 6.2 6.3 6.4 6.~ 6.7 6.s 6.9 
129 79 78 78 77 76 75 74 72 
128 78 77 77 76 ~ . 74 72 71 127 17 ~ 76 75 72 71 70 126 i' ~R 74 72 71 7fJ 69 i~ 73 72 71 70 69 68 773 711 72 71 70 69 68 66 
123 7r1 70 71 70 69 6g 66 65 122 70 69 70 69 68 66 . 65 64 
121 69 67 69 68 66 ~ 64 63 120 67 66 68 66 65 63 62 
119' 66 ~' 66 ~ 64 63 62 6o 118 ~ ~' 63 62 6o 59 117 62 6J 62 6o 59 58 116 62 61 63 62 6o 59 58 57 
115 61 6o 62 6o 59 58 57 56 
114 6o 58 6o 59 58 §~ 56 54 113 58 57 59 58 57 54 53 
112 57 56 58 57 56 54 53 52 111 56 54 57 56 54 53 52 51 
110 54 53 56 54 5Y 52 51 ?o 
109~ 53 52 54 53 52 51 50 
lOS 52 51 5-3 52 51 50 
107 51 52 51 50 
106 51 50 
50 
Pintner Deviation Indices Corresponding to Median Standard Scores 
for Grade Seven 
Mdn. Grade 
Stan. 1·~ 7·6 Score 1·0 7·1 7·2 7 • I 7·5 1·1 7·8 7·9 
209 16o 
2)8 16o 159 
ro7 16o 159 158 
206 16o 159 158 156 
205 16o 159 158 156 155 
204 16o 159 158 156 15~ 154 
003 16o 159 158 156 155 15 153 
202 16o 159 158 156 155 154 153 152 
201 159 158 156 155 154 153 152 150 
roo 158 156 155 154 1$3 152 150 149 
199 156 155 154 153 152 150 149 148 
198 155 154 153 152 150 149 148 147 
19~ 154 153 152 150 149 148 147 146 19 : 153 152 150 149 148 147' 146 144 
195 152 150 149 148 147 146 144 14J 
194 1~0 149 11f8 147 146 144 143 142 193 1 9 148 147 146 144 143 142 141 
192 ~48 147 146 144 143 142 141 11Jo 
191 111-7 146 144 143 142 141 1l!o 138 
190 146 144 143 142 141 11ID 138 137 
189 144 · 143 142 141 14o 138 137 136 
188 143 142 141 1l!o 138 137 136 ~35 
187 142 141 1l!o 138 137 136 135 134 
186 141 1lto 138 137( 136 i~ 134 132 18~ 1lK> 13ff 137 136 135 132 131 18 138 137 136 135~ 134 132 131 130 
183 137 136 135 134 13'2 131 130 129 
182 136 i; 134 132 131 130 129 128 181 135 132 131 130 129 128 126 
1SO 134 132 131 130 129 128 126 125 
Mdn. Grad~ 
Stan. 7·3 7·6 
Score 7·0 7·1 7·2 7 .~. 7·5 1·1 7·8 7·9 
~ 179 132 131 130 129 128 126 125 124 
178 131 130 129 128 126 125 124 123 
177! 130 129 128 126 125 124 123 122 
17r6 129 128 126 125 124 123 122 1ro 
175 128< 126 i~ 124 123 122 120 119 174 126 125 123 122 120 119 118 
173 i~ 124 123 122 120 119 ll8 ll7 172 123 122 120 119 118 117 116 
171 123 122 1ro 119 118 117 116 114 
170 122 120 119 11S llT 116 114 113 
169 120 119 11S; 117 116 114 113 112 
168 119 118 117 116 114 113 112 111 
167 118 117 116 114 113 112 1ll llO 
166 117 116 114 113 112 111 110 108 
165 116 114 113 112 111 110 108 107 
164 114 113 112 111 110 108 107 106 
163 113 112 111 110' 108 107 106 105 
162 112 1ll 110 lOS 107 106 i~ 104 161 111 110 lOS 1o-n· 106 105 102 
16o 110 108 107 106 105 104 102 101 
159 108 107' 106 1()5 104 102 101 JlOOJ 
158 107! 106 105 10~ 102 101 l1ool 99 
157 106 10, 104 102 ~ l1oo1 99 98 156 1oR 10 102 101 . 99 98 9"6 
155 10 102 101 l1ool 99 98 96 95 
154 102 101 llool 99 9B 96 95 94 
153 101 l1ool 9:9' 98 g:6 §~ 94 93 152 l1oo I 99 98 96 95 93 92 
151 99 98~ 96 95 94 93 92 90 
150 98 .96 95 94 93 92 90 89 
149 96 95 94 93; 92 90 89 88 
148 95 94 93 92 90 89 88 87 
147 94 93 92 90 - 89 88 87 86 
1146 93 92 90 89 88 S7 86 84 
145 92 90 89 88 87 86 84 83 
144 90 89 88 87 86 84 83 82 
143 89 88 87 86: 84 83 82 81 
I 142 88 87" s6 84 83 S2 81 80 141 Sf 86 g4 83 S2 81 80 78 
11«> 86 84 83 82 81 80 78 77 
I 
Kdn· Grade 
Sta.n. ~~:~ 7·6 Score 7·0 7!·1 7·2 7·5 ·1·7 7·8 7·9 
139 84 83 82 81 so 78 77 ' 76 
13S 83 82 81 8D 78 77 76 75 
137 82 81 so 78 77 76J ~~ . 74 136 81 so 78 77 76 f~ 72 135 so 78 77 76 75 7'2 71 
134 78 t~ 76 ~ 74 ~ 71 70 133 71' ~ 7~ 71 70 69 132 7b t~ 72 71 7,0 69 68 131 75 7/2 7/l 70 69 68 66 
130 7~ 72 . 71 70 69 68 66 65 
129 72 71 70 69 68 66 65 64 
. 128 711 70 69 68 66:. ~ ~ 63 l~I 70 69 6s 66 65 63 62 12 69 6s 66 ~ 64 63 . 62 6o 125 6s 66 ~ 6y 62 6o 59 124 66 655 63 b2 6o 59 58 
123 65 64 63 62 6o 59 58 57 122 64 6J 62 6o 59 58 §l 56 121 6:;- 62' 6o 59 58 57 54 12) 62 6o 59 58 57 56 54 54 . 
119' 6o 59 5S §~ 56 54 53 52 11~ ~~ 58 57 54 53 .. 52 51 117 57 56 54 53 52 51 50 116 57 56 54 53 52 51 50 
11, 56 54 53 52 51 50 11 54 5'3 52 51 50 
113 53 52 51 50 112 52 51 50 
1i1 51 50 \ 
110 50 
Pintner Deviation Indices Corresponding to Median Standard Scores 
for (h-ade Eigl:l.t 
Mdn~ G.toade 
Stan. 8.:; 
Score 8.0 8~1 8.2 8~4 8~5 
212 153 152 151 150 1~0 
211 152 151 150 1~0 1 9 
210 151 150 150 1_'9 14~ 
209 !50 150 149 148 147 
208 1(.0 149 148 r47 146 
207 1!.J.9 148 147 146 144 
206 148 147 146 144 143 
~~ 147 146 144 143 142 146 144 I43 !42 141 
203 144 143 142 141 140 
202' 143 142 141 140 140 
201 142 141 I40 140 139 
200 141 140 14o 1~9 138 
199 140 140 139 138 137 
198 140 139 138 13~ 136 
197 139 138 137 13 ·: 134 
196 138 137 136 134 133 
19~ 137 136 134 133 132 
19 136 134 133 132 131 
193 134 133 132 131 130 
192 133 132 1!31 130 130 
191 132 131 130 130 129 
190 131 130 130 129 128 
189 130 130 129 128 127 
188 130 129 128 127 126 
187 129 128' 127 126 124 
186: 128 127 126 124 123 
i~ 127 126 124 123 122 126 124 123 122 121 
183 !24 123 122 121 120 
182 123 122 121 120 !20 
181 122 121 120 120 119 
180 121 120 120 119 118 
Hdn. Grade 
Stan~ S.3 
Score s~o S.l S.2 S~4 s·.5 
179 120 120 119, . ' llS 117 
l7S 120 119 llS 117 116 
177 119 llS 117 116 114 
176 llS 117 116 114 113 
i~ 117 116 114 113 112 116 114 113 ' 112 111 
173 114 113 112 111 110 
172 113 112 111 110 119 
171 112 111 110~· 110 109 
170 111 110 110 109 lOS 
169 110 110 109 lOS 107 
16S 110 109 lOS 107 106 
167 109 lOS lOT 106 lo4 
166 105 107 106 lo4 103 
i~ 107 106 lo4 103 102 106 lo4 103 102 101 
163 1o4 103 102 101 llool 
162 103 102 101. - 1100) 99 
161 102 101 I100J 99 9S' 
l6o 101 [1001 99 9S 91 
159 11001 99 9S 97 96 
158 99 95' 97 96 94 
157 9S 97' 96 94 93 
156 97 96 94 93 92 
155 96 94 93 92 91 
154 94 93 92 91 90 
153 93 92 91 90 90 
l5Z 922 91 90 90 S9 
151 91 90 90 S9 ss· 
150 90 90 S9 ss 87 
149 90 89 gg 87' s6: 
148 89 88 87 S6 g4 
147 gg 87 86 s4 83 
146 87 86- s4 83 82 
145 86 S4 SJ 82 S1 
144 S4 S3 82 ~ so 
143 83 S2 Sl so so 
• 
142 S2 Sl so so 79 
141 Sl so so 79 7S 




Score s~o S~1 S~2 S~4 S.5 
139 so 79 7S 77 76 
13S 79 7S 77 76 74 
137" 7S 77 76 74 73 
136 77 76 74 73 72 
i~ 76 74 73 72 71 74 73 72:: 71 70 
133 73 72 71 70 70 
132 72 71 1Q 70 69 
131 71 70 70 69 6S 
130 70 70 69 6S 67 
129 70 69 ss 67 66-
12S 69 6S 67 66 64 
127 6S 67 66; 64 63 
126 67 66 64 6)- 62 
I 12~ 66 64 63 62 bl 12 64 63 62 61 6o 
123 63 62 61 60 60 
122 62: 61 60 60 59 
121 6i 60 60 59 5S 
120 60 6o 59 5S 57 
119 6o 59 5g 57 56 
11S !59 5S 57 56 54 
117 5S 57 56 54 53 
116 57 56 54 53 52 
11~ 56 54 53 52 51 11 54 53 52 51 50 
113 53 52~ 51 50 
112 52 51 50 
111 51 50 
110 50 
.APPEliDIX :B 
TABLE OF l~ORMS 
l-:letropoli tan Reading Deviation Indices Corresponding to C?mprehensi ve 
Standard Scores for Grade Four 
Comp. Grade 
Stand. 
Score 4.5 4.6 4.7 4.8 4.9 
232 142 
231 142 141 
230 143 142 140 
229 143 142 141 139 
228 144 142 142 140 138 
227 143 142 141 139 138 
226 142 141 140 138 137 
225 142 140 139 138 136 
224 141 139 138 137 135 
223 140 138 138 136 134 
222 139 138 137 135 134 
221 138 137 136 134 133 
220 138 136 135 134 132 
219 137 135 134 133 131 
218 136 134 134 132 130 
217 ·135 134 133 131 130 
216 134 133 132 130 129 
215 134 132 131 130 128 
214 133 131 130 129 127 
213 132 130 130 128 126 
212 131 130 129 127 126 
211 130 129 128 126 125 
210 130 128 127 126 124 
209 129 127 126 125 123 
208 128 126 126 124 122 
207 127 126 125 123 122 
206 126 125 124 122 121 
205 126 124 123 122 120 
204 125 123 122 121 119 
203 124 122 122 120 118 
202 123 122 121 119 118 
201 122 121 120 118 117 




Metrono1itBn Reading Deviation Indices Corresponding 





Score 4 . 5 4.6 4 . 7 4 . 8 4 . 9 
... 
199 121 119 118 117 115 
198 120 118 118 116 114 
197 119 118 117 115 114 
196 118 117 116 114 113 
195 118 116 115 114 112 
194 117 115 114 113 111 
193 116 114 114 112 110 
192 115 114 113 111 110 
191 114 113 112 110 109 
190 114 112 111 110 108 
189 113 111 110 109 107 
188 112 110 110 108 106 
187 111 110 109 107 106 
186 110 109 108 106 105 
185 llO 108 107 106 104 
184 109 107 106 105 103 
183 108 106 106 104 102 
r 
182 107 106 105 103 102 
181 106 105 104 102 "101 
180 106 104 103 102 (1ool 
179 105 103 102 101 99 
178 104 102 102 [iool 98 
177 103 102 101 99 98 
176 102 101 lwo] 98 97 
175 102 [OQ] 99 98 96 
174 101 99 98 97 95 
173 (1QQJ 98 98 96 94 
172 99 98 97 95 94 
171 98 97 96 94 93 
170 98 96 95 94 92 
169 97 95 94 93 91 
168 96 94 94 92 90 
167 95 94 93 91 90 
-
166 94 93 92 90 89 
165 94 92 91 10 88 
164 93 91 90 89 87 
163 92 90 90 88 86 
162 91 90 89 87 86 
161 90 89 88 86 85 







Metropolitan Reading Deviation Indices Corresponding to Comprehensive 
Standard Scores for Grade Four 
Oomp . Grade 
Stand. 
Score 4 . 5 4 . 6 4.7 4 . 8 4.9 
159 89 87 86 85 83 
158 88 86 86 84 82 
157 87 86 85 83 82 
156 86 85 84 82 81 
155 86 84 83 82 80 
154 85 83 82 81 79 
153 84 82 82 80 78 
152 83 . 82 81 79 78 
151 82 81 80 78 77 
150 82 80 79 78 76 
149 81 79 78 77 75 
148 80 78 78 76 74 
147 79 78 77 75 74 
146 78 77 76 74 73 
145 78 76 75 74 72 
144 77 75 74 73 71 
143 76 74 74 72 70 
142 75 74 73 71 70 
141 74 73 72 70 69 
140 74 72 71 70 68 
139 73 71 70 69 67 
138 72 70 70 68 66 
137 71 70 69 67 66 
136 70 69 68 66 65 
135 70 68 67 66 64 
134 69 67 66 65 63 
133 68 66 66 64 62 
132 67 66 65 63 62 
131 66 65 61 62 61 
130 66 64 63 62 60 
129 65 63 62 61 59 
128 64 62 62 60 58 
127 63 62 61 59 58 
126 62 61 60 58 57 
125 62 60 59 58 56 
124 61 59 58 57 · 55 
123 60 58 58 56 54 
122 59 58 57 55 54 I 
121 58 57 56 54 53 
il 120 58 56 55 54 52 
I 
·. 
Hetropoli tan Reading Deviation Indices Corresponding to Comprehensive 
Standard Scores for Grade Four 
Comp .. Grade 
Stand. 
Score 4.5 4.6 4.7 4.8 4.9 
119 57 55 54 53 51 
118 56 54 54 52 50 
117 55 54 53 51 50 
116 54 53 52 50 49 
115 54 52 51 50 48 
114 53 51 50 49 47 
113 52 50 50 48 46 
112 51 50 49 47 46 
111 50 49 48 46 45 
110 50 48 47 46 44 
109 49 47 46 45 43 
108 48 46 46 44 42 
107 47 46 45 43 42 
106 46 45 44 42 41 
105 46 44 43 42 40 
104 45 43 42 41 39 
103 44 42 42 40 38 
102 43 42 41 39 38 
101 42 41 40 38 37 
100 42 40 39 38 36 
99 41 39 38 37 35 
98 40 38 38 36 34 
97 39 38 37 35 34 
96 38 37 36 34 33 
95 38 36 35 34 32 
94 37 35 34 33 31 
93 36 34 34 32 30 
92 35 34 33 31 30 
91 34 33 32 30 29 
90 34 32 31 30 28 
89 33 31 30 29 27 
88 32 30 30 28 26 
87 31 30 29 27 26 
86 30 29 28 26 25 
85 30 28 27 26 24 
84 29 27 26 25 23 
TABLE OF NORMS 
Metropolitan Reading Devietion Indices Corresponding to Comprehensive 
Standard Scores for Grade Five 
Comp. Grade II 
I Stand. I 
Score 5.0 5.1 5.2 5.3 5.4 5.5 5.6 5.7 5.8 5.9 
239 135 
238 137 135 134 
237 137 136 134 134 
236 138 138 136 135 134 133 1 235 139 138 137 135 134 133 132 
234 139 138 137 136 134 134 132 131 ' 
233 140 138 138 136 135 134 133 131 130 I 
232 140 139 138 137 135 134 133 132 130 130 I 
231 139 138 137 136 134 134 132 131 130 129 1 
230 138 138 136 135 134 133 131 130 129 128 I 
127 1 229 138 137 135 134 133 132 130 130 128 
228 137 136 134 134 132 131 130 129 127 126 1 
227 136 135 134 133 131 130 129 128 126 126 
226 135 134 133 132 130 130 128 127 126 125 1 225 134 134 132 131 130 129 127 126 125 124 
224 134 133 131 130 129 128 126 126 12'_1: 123 
223 133 132 130 130 128 127 126 125 123 122 
222 132 131 130 129 127 126 125 124 122 122 
221 131 130 129 128 126 126 124 123 122 121 
220 130 130 128 127 126 125 123 122 121 120 
219 130 129 127 126 125 124 122 122 120 119 
218 129 128 126 126 124 123 122 121 119 118 
217 128 127 126 125 123 122 121 120 118 118 
216 127 126 125 124 122 122 120 119 118 117 1 
215 126 126 124 123 122 121 119 118 117 116 I 
214 126 125 123 122 121 120 118 118 116 115 1 
213 125 124 122 122 120 119 118 117 115 114 I 
212 124 123 122 121 119 118 117 116 114 114 
211 123 122 121 120 118 118 116 115 114 113 
210 122 122 120 119 118 117 115 114 113 112 
li 
I 
Metropolitan Reeding Deviation Indices Corresponding to Comprehensive I Standard Scores for Grade Five 
t Comp. Stand. 
Grade 
Score 5.0 5.1 5.2 5.3 5.4 5.5 5.6 5.7 5.8 5.9 
209 122 121 11~ 118 117 116 114 114 112 111 I 208 121 120 118 118 116 115 114 113 111 110 
207 120 119 118 117 115 114 113 112 110 110 
206 119 118 117 116 114 114 112 111 110 109 
205 118 118 116 115 114 113 111 110 109 108 
204 118 117 115 114 113 112 110 110 108 107 
203 117 116 114 114 112 111 110 109 107 106 
202 116 115 114 113 111 llO 109 108 106 106 
201 115 114 113 112 110 llO 108 107 106 105 
200 114 114 112 111 110 109 107 106 105 104 
199 114 113 . 111 110 109 108 106 106 104 103 
198 113 112 110 110 108 107 106 105 103 102 
197 112 111 110 109 107 106 105 104 102 102 
196 111 110 109 108 106 106 104 103 102 101 
195 110 110 108 107 106 105 103 102 101 l1oo1 
.194 110 109 107 106 105 104 102 102 110ol 99 
193 109 108 106 106 104 103 102 101 99 98 
192 108 107 106 105 103 102 101 [100] 98 98 
191 107 106 105 104 102 102 IIool 99 98 97 
190 106 106 104 103 102 101 99 98 97 96 I 
189 106 105 103 102 101 (lOOf 98 98 96 95 
188 105 104 102 102 j1ooj 99 98 97 95 94 
187 104 103 102 101 99 98 97 96 94 94 
186 103 102 101 !100) 98 98 96 95 94 93 
185 102 102 [ioo1 99 98 97 95 94 93 92 
184 102 101 99 98 97 96 94 94 92 91 
183 101 11ool 98 98 96 95 94 93 91 90 
182 11001 99 98 97 95 94 93 92 90 90 
181 99 98 97 96 94 94 92 91 90 89 
180 98 98 96 95 94 93 91 90 89 88 
179 98 97 95 . 94 93 92 90 90 88 87 
178 97 96 94 94 92 91 90 89. 87 86 
177 96 95 94 93 91 90 89 88 86 86 
176 95 94 93 92 90 90 88 87 . 86 85 , 175 94 94 92 91 90 89 87 86 85 84 
I 174 . 94 93 91 90 89 88 86 8 6 84 83 173 93 92 90 90 88 87 86 85 83 82 I 
172 92 91 90 89 87 86 85 84 82 82 
I 171 91 90 89 88 86 86 84 83 82 81 1 70 90 90 88 87 86 85 83 82 81 80 I 
I 
Metropolitan Reading Deviation Indices Corre sponding t o Comprehensive 
S"tandard Scores for Grade Five 
~ Comp . Grade Stand. 
Score 5 . 0 5.1 5 . 2 5 . 3 5.4 5. 5 5.6 5.7 5.8 5 . 9 
169 90 89 87 86 85 84 82 82 80 79 
168 89 88 86 86 84 83 82 81 79 78 
167 88 87 86 85 83 82 81 80 78 78 
166 87 86 85 84 82 82 80 79 78 77 
165 86 86 84 83 82 81 79 78 77 76 
164 86 85 83 82 81 80 78 78 76 75 
163 85 84 82 82 80 79 78 77 75 74 
162 84 83 82 81 79 78 77 76 74 74 
161 84 82 81 80 78 78 76 75 74 73 
160 82 82 80 79 78 77 75 74 73 72 
......_ 
159 82 81 79 78 77 76 74 74 72 71 
158 81 80 78 78 76 75 74 73 71 70 
157 80 79 78 77 75 74 73 72 70 70 
156 79 78 77 76 74 74 72 71 70 69 
155 78 78 76 75 74 73 71 70 69 68 
154 78 77 75 74 73 72 '70 70 68 67 
153 77 76 74 74 72 71 70 69 67 66 
152 76 75 74 73 '71 70 69 68 66 66 
151 75 74 73 72 70 70 68 67 66 65 
150 74 74 72 71 70 69 67 66 65 64 
149 74 73 71 70 69 68 66 66 64 63 I 
148 73 72 70 70 68 67 66 65 63 62 
147 72 '71 70 69 67 66 65 64 62 62 
146 '71 70 69 68 66 66 64 63 62 61 
145 70 70 68 67 66 65 63 62 61 60 
144- 70 69 67 66 65 64 62 62 60 59 
143 69 68 66 66 64. 63 62 61 59 58 
142 68 67 66 65 63 62 61 60 58 58 
141 6? 66 65 64 62 62 60 59 58 57 
140 66 66 64 63 62 61 59 58 57 56 
139 66 65 63 . 62 61 60 58 58 56 55 
138 65 64 62 62 60 59 58 57 55 54 
137 64 63 62 61 59 58 57 56 54 54 
. 136 63 62 61 60 58 58 56 55 54 53 
~ 135 62 62 60 59 58 57 55 54 53 52 
134 62 61 59 58 57 56 54 54 52 51 
133 61 60 58 58 56 55 54 53 51 50 
132 60 59 58 57 55 54 53 52 50 50 
131 59 58 57 56 54 54 52 51 50 49 
130 58 58 56 55 54 53 51 50 49 48 
I 
l-1etro:poli tan Reading Deviation Indices Corresponding to Compr ehen si ve 
Standard Scores for Grade Five 
• 
Camp • Grfi!:de 
Stand. 
Score 5.0 5.1 5.2 5 . 3 5.4 5 . 5 5.6 5 . 7 5.8 5 . 9 
129 58 57 55 54 53 52 50 50 48 47 
128 57 56 54 54 52 51 50 49 47 46 
127 56 55 54 53 51 50 49 48 46 46 
126 55 54 53 52 50 50 48 47 46 45 
125 54 54 52 51 50 49 47 46 45 44 
124 54 53 51 50 49 48 46 46 44 43 
123 53 52 50 50 48 47 46 45 43 42 
122 52 51 50 49 47 46 45 44 42 42 
121 51 50 49 48 46 46 44 43 42 
120 50 50 48 47 46 45 43 42 41 
42 40 
119 50 49 47 46 45 4.-4 42 41 39 
118 49 48 46 46 44 43 42 40 
117 48 47 46 45 . 43 42 41 39 
116 ~7 46 45 · .. ;44 42 42 40 38 
115 46 46 44 43 42 41 39 38 
114 46 45 43 42 41 40 38 
113 45 44 42 42 40 39 38 
112 44 43 42 41 39 38 37 
111 43 42 41 40 38 38 
110 42 42 40 39 38 37 
109 42 41 39 38 37 36 
108 41 40 38 38 36 35 
107 40 39 38 37 35 
106 39 38 37 36 34 
105 38 38 36 35 
104 38 37 35 34 
103 37 36 34 34 . 
102 36 35 34 33 
101 35 34 33 











T.A.13LE OF NORMS 
Metropolitan Reading Deviation Indices Corresponding to Comprehensive 
~ Standard Scores for Grade Six 
Comp . Grade I Stand. 
Score 6.0 6.1 6.2 6.3 6 . 4 6.5 6.6 6.7 6.8 6.9 
246 127 
245 127 126 
244 132 131 126 125 
243 133 132 131 130 125 125 
242 134 133 132 131 130 130 125 124 
241 134 133 132 131 130 130 129 124 123 
240 134 134 132 131 130 130 129 128 123 122 
239 134 133 131 130 130 129 128 127 122 122 
238 133 132 130 130 129 128 127 126 122 121 
237 132 131 130 129 128 127 126 .126 121 120 
236 131 130 129 128 127 126 126 125 120 120 
235 130 130 128 127 126 126 125 124 120 119 
234 130 129 127 126 126 125 124 123 119 118 
233 129 128 126 126 125 124 123 122 118 118 
232 128 . 127 126 125 124 123 122 122 118 117 
231 127 126 125 124 123 122 122 121 117 116 
230 126 126 124 123 122 122 121 120 116 115 
229 126 125 123 122 122 121 120 119 115 115 
228 125 124: 122 :J-22 121 120 119 118 115 114 
227 124 123 122 121 120 119 118 118 114 113 
226 123 122 121 120 119 118 118 117 113 113 
225 122 122 120 119 118 118 117 116 113 112 
224 122 121 119 118 118 117 116 115 112 111 
223 121 120 118 118 117 116 115 114 111 111 
I 222 120 119 118 117 116 115 114 114 111 110 
221 119 118 117 116 115 114 114 113 110 109 
220 118 118 116 115 114 114 113 112 .109 108 
219 118 117 115 114 114 113 112 111 108 108 
218 117 116 114 114 113 112 111 110 108 107 
217 116 115 114 113 112 111 110 110 107 106 
216 115 114 113 112 111 110 110 109 106 106 
215 114 114 112 111 110 llO 109 108 106 105 
~ 214 114 113 111 110 110 109 108 107 105 104 
213 113 112 110 110 109 108 107 106 104 104 
212 112 111 110 109 108 107 106 106 104 103 
211 111 110 109 108 107 106 106 105 103 102 






Metropolitan Reading Deviation Indices Corresponding to 













































































































































































































































































































































































































































































II Metropolitan Reading Deviation Indices Corresponding to Comprehensive 
Standard Scores for Grade Six 
I 
~ Camp .• Grade I Stand.. 
Score 6.0 6.1 6.2 6 . 3 6.4 6 r.:. 6.6 6 . 7 6, 8 6.9 I . o I 
169 78 77 75 74 74 73 72 71 73 73 
168 77 76 74 74 73 72 71 70 73 72 
167 76 75 74 73 72 71 70 70 72 71 
I 166 75 74 73 72 71 70 70 69 71 71 165 74 74 72 71 70 70 69 68 71 70 
164 74 73 71 70 70 69 68 67 70 69 
I 163 73 72 70 70 69 68 67 66 69 68 
162 72 71 70 69 68 67 66 66 68 68 
\' 161 71 70 69 68 67 66 66 65 68 67 
160 70 70 68 67 66 66 65 64 67 66 
II 
159 70 69 67 66 66 65 64 63 66 66 I 
158 69 68 66 66 65 64 63 62 66 65 I 
157 68 67 66 65 64 63 62 62 65 64 
I 156 67 66 65 64 63 62 62 61 64 64 
155 ' 66 66 64 63 62 62 61 60 64 63 
154 66 65 63 62 62 61 60 59 63 62 
153 65 64 62 62 61 60 59 58 62 61 
152 64 63 62 61 60 59 58 58 61 61 
151 63 62 61 60 59 58 58 57 61 60 
150 62 62 60 59 58 58 57 56 60 59 
149 60 61 59 58 58 57 56 55 59 
148 61 60 58 58 57 56 55 54 59 
147 60 59 58 57 56 55 54 54 
146 59 58 57 56 55 54 54 53 
145 58 58 56 55 54 54 53 52 
144 58 57 55 54 54 53 52 51 
143 57 56 54 54 53 52 51 
142 56 55 54 53 52 51 50 
141 55 54 53 52 51 50 50 
140 54 54 52 51 50 50 49 
139 54 53 . 51 50 50 49 
138 53 52 50 50 49 
137 52 51 50 49 
136 51 50 49 48 
~ 135 50 50 48 47 
I 
I 
134 50 . 49 47 46 
133 49 48 46 I 132 48 47 46 
131 47 46 II 130 46 46 !I 
- -
I 
TABLE OF NOBMS 
l~etropoli tan Reading Deviation Indices Corresponding to Comprehensive 
Standard Scores for Grade Seven 
Comp. Grade 
Stand. 
Score 7.0 7.1 7.2 7~3 7.4 7.5 7.6 7.7 7.8 7.9 
250 127 127 126 125 125 124 123 122 
249 127 126 125 125 124 123 122 122 
248 127 126 125 125 124 123 122 122 121 
247 127 126 125 125 124 123 122 122 121 120 
246 126 125 125 124 123 122 122 121 120 120 
245 125 125 124 123 122 122 121 120 120 119 
244 125 124 123 122 122 121 120 120 119 118 
243 124 123 122 122 121 120 120 119 118 118 
242 123 122 122 121 120 120 . 119 118 118 117 
241 122 122 121 120 120 119 118 118 117 116 
24.() 122 121 120 120 119 118 118 117 116 115 
239 121 120 120 119 118 118 117 116 115 115 
238 120 120 119 118 118 117 116 115 115 114 
237 ' 120 119 118 118 117 116 115 115 114 113 
236 119 118 118 117 116 115 115 114 113 113 
235 118 118 117 116 115 115 114 113 113 112 
234 118 117 116 115 115 114 113 113 112 111 
233 117 116 115 115 114 113 113 112 111 111 
232 116 115 115 114 113 113 112 111 111 110 
231 115 115 114 113 113 112 111 111 110 109 
230 115 114 113 113 112 111 111 110 109 108 
229 114 113 113 112 111 111 110 109 108 108 
228 113 113 112 111 111 110 109 108 108 107 
227 113 112 111 111 110 109 108 108 107 106 
226 112 111 111 110 109 108 108 107 106 106 
225 111 111 110 109 108 108 107 106 106 105 1 224 111 110 109 108 108 107 106 106 105 104 
223 110 109 108 108 107 106 106 105 104 104 
222 109 108 108 107 106 106 105 104 104 103 
221 108 108 107 106 106 105 104 104 103 102 
220 108 107 106 106 105 104 104 103 102 101 
I 
I 
Metropolitan Reading Deviation Indices Corresponding to Comprehensive 
Standard Scores for Grade Seven 
~ Comp. Grade Stand. 
Score 7 . 0 7 . 1 7 . 2 7.3 7 .. 4 7 . 5 7 . 6 7 . 7 7 . 8 7.9 
219 107 106 106 105 104 104 103 102 101 101 
218 106 106 105'. 104 104 103 102 101 101 {100 j 
217 106 105 104 104 103 102 101 101 lwol 99 
216 105 104 104 103 102 101 101 {tool 99 99 
215 104 104 103 102 101 101 [9Qt 99 99 98 
214 104 103 102 101 101 (loo j 99 99 98 97 
213 103 102 101 101 lloo l 99 99 98 97 96 
212 102 101 101 jlOO I 99 99 98 97 96 96 
211 101 101 (100 ! 99 99 98 97 96 96 95 
210 101 11001 .99 99 98 97 96 96 95 94 
209 l1oo1 99 99 98 97 96 96 95 94 94 
208 99 99 98 97 96 96 95 ,g4 94 93 
207 99 98 97 96 96 95 94 94 93 92 
206 98 97 96 96 95 94 94 ' 93 92 92 
205 97 96 96 95 94 94 93 92 92 91 
204 96 96 95 94 94 93 92 92 91 90 
203 96 95 94 94 93 92 92 91 90 89 
202 95 94 94 93 92 92 91 90 89 89 
201 94 94 93 92 92 91 90 . 89 89 88 
200 94 93 92 92 91 90 89 89 88 87 I 
199 93 92 92 91 90 89 89 88 87 87 
198 92 92 91 90 89 89 88 87 87 86 
197 92 91 90 89 89 88 87 87 86 85 
196 91 90 89 89 88 87 87 86 85 85 
195 90 89 89 88 87 87 86 85 85 84 
194 89 89 88 87 87 86 85 85 84 83 
193 89 88 87 87 86 85 85 84 83 82 
192 88 87 87 86 85 85 84 83 82 82 
191 87 87 86 85 85 84 83 82 82 81 
190 87 86 85 85 84 83 82 82 81 80 
I 189 86 85 85 ' 84 83 82 82 81 80 80 
' 
188 85 85 84 83 82 82 81 80 80 70 
187 85 84 83 83" 82 81 80 80 79 78 
186 84 83 82 82 81 80 80 79 78 78 ~ 185 83 82 82 81 80 80 79 78 78 77 I I 
184 82 82 81 80 80 79 78 78 77 76 I 
183 82 81 80 so · 79 . 78 78 77 76 75 
:! 182 81 80 80 79 78 78 77 76 75 75 




Metrono1itan Reading Deviation Indices Corresponding 
~ . 
to Comprehensive 
Sta.nd.ard Scores fo r Grade Seven 
Oomp . Grade 
Stand . 
Score 7.0 7.1 7. 2 7 . 3 7 . 4 7.5 7.6 7. 7 7. 8 7.9 
179 79 78 78 77 76 75 75 74 73 73 
1?8 78 ?8 77 76 75 ?5 74 73 73 72 
177 78 77 76 75 75 74 73 73 72 71 
176 77 76 75 75 74 73 73 72 71 71 
175 76 75 75 74 73 73 72 71 71 70 
174 75 75 74 73 73 72 71 71 70 69 
173 75 74 73 73 72 71 71 70 69 68 
172 74 73 73 72 71 71 70 69 68 68 
171 73 73 72 71 71 70 69 68 68 67 
170 73 72 71 71 70 69 68 68 67 
169 72 71 71 70 69 68 68 67 
168 71 71 70 69 68 68 67 66 
167 71 70 69 68 68 67 66 
166 70 69 68 . 68 67 66 66 
165 69 68 68 67 66 66 
164 68 68 67 66 66 65 
163 68 67 66 66 65 
162 67 66 66 65 64 
161 66 66 65 64 
160 66 65 64 64 
159 65 64 64 63 
158 64 64 63 62 
157 64 63 62 
156 63 62 . 61 
155 62 61 






-- -- I 
TABLE OF NORMS I 
Metropolitan Reading Deviation Indices Corresponding to Comprehensive 
Standaxd Scores for Grade Eight 
Comp. Grade 
Stand. 
Score 8.0 8.1 8.2 8.3 8.4 8.5 
250 122 121 120 120 119 118 
249 121 120 120 119 118 118 
248 120 120 119 118 118 117 
247 120 119 118 118 117 116 
246 119 118 118 117 116 115 
245 118 118 117 116 115 115 
244 118 117 116 115 115 114 
243 117 116 115 115 114 113 
242 116 115 115 114 113 113 
241 115 115 114 113 113 112 
240 115 114 113 113 112 111 
239 114 113 113 112 111 111 
238 113 113 112 111 111 110 
/ 23.'7 113 112 111 111 110 109 
236 112 111 111 110 109 108 
235 111 111 110 109 108 108 
234 111 110 109 108 107 107 
233 110 109 108 108 107 106 
232 109 108 108 107 106 106 
231 108 108 107 106 106 105 
230 108 107 106 106 105 104 
229 107 106 106 105 104 104 
228 106 106 105 104 104 103 
227 106 105 104 104 103 102 
226 105 104 104 103 102 101 
225 104 104 103 102 101 101 
224 104 103 102 101 101 11ooj 
223 103 102 101 101 11oor 99 
222 102 101 101 [100) 99 99 
221 101 101 (lOOj 99 99 98 




Metropolitan Reading Deviation Indices Corresponding to Oomprehensi ve 
Standard Scores for Grade Eight 
~ Oomp. Gracle Stand. 
Score 8.0 8.1 8.2 8.3 8.4 8.5 
219 (wol 99 99 98 97 96 
218 99 99 98 97 96 96 
217 99 98 97 96 96 95 
216 98 97 96 96 95 94 
215 97 96 96 95 94 94 
214 96 96 95 94 94 93 
213 96 95 94 94 93 92 
212 95 94 94 93 92 92 
211 94 94 93 92 92 91 
210 94 93 92 92 91 90 
209 93 92 92 91 90 89 
208 92 92 91 90 89 89 
207 92 91 90 89 89 88 
206 91 90 89 89 88 87 
205 91 89 89 88 87 87 
204 89 89 88 87 87 86 
203 89 88 87 87 86 85 
202 88 87 87 86 85 85 
201 87 87 86 85 85 84 
200 87 86 85 85 84 83 
199 86 85 85 84 83 82 
198 85 85 ' 84 83 82 82 
197 85 84 83 82 82 81 
196 84 83 82 82 81 80 
195 83 82 82 81 80 80 
194 82 82 81 80 80 79 
193 82 81 80 80 79 78 
192 81 80 80 79 78 78 
191 80 80 79 78 78 77 
190 80 79 78 78 77 76 
189 79 78 78 77 76 75 
188 78 78 77 76 75 75 
187 78 77 76 75 75 74 
186 77 76 75 75 74 73 
~ 185 76 75 75 74 73 73 184 75 75 74 73 73 72 
183 75 74 73 73 72 ' 71 
182 74 73 73 72 71 71 
181 73 73 72 71 7i 
180 73 72 71 71 70 I 
I 
I 
Metropolitan Reading Deviation Indices Corresponding to Comprehensive 
Standard Scores for Grade Eight 
























8.1 8.2 8.3 8.4 8~5 
71 71 70 






TA:BLE OF NORMS 
Metropolitan Vocabulary :Deviation Indices Corresponding to 
Comurehensive Standard Scores for Grade Four 
Com:r? • Grade 
Stand . 
Score 4 .5 4. 6 4 . 7 4.s LJ .• 9 
231 ll~l 111·0 
230 142 140 139 
229 1l~2 11.~1 139 138 
22S 142 11~2 140 138 138 
227 142 11~1 139 138 137 
226 141 140 138 137 136 
225 1)-J.O 139 138 136 135 
224 139 138 137 135 134 
223 138' 138 136 134 131.~ 
222 138 137 135 134 133 
221 137 136 134 133 132 
220 136 135 134 132 131 
219 135 134 133 131 130 
218 134 134 132 130 130 
217 134 133 131 130 129 
216 133 132 130 129 128 
215 132 131 130 128 127 
214 131 130 129 127 126 
213 130 130 128 126 126 
212 130 129 127 126 125 
211 129 128 126 125 124 
210 128 127 126 124 123 
2Qq 127 126 125 123 122 
20~ 126 126 124 122 122 
207 126 125 123 122 121 
206 125 124 122 121 120 
205 124 123 122 120 119 
204 123 122 121 119 118 
203 122 122 120 118 118 
202 122 121 119 118 117 
201 121 120 118 117 116 
200 120 119 118 116 115 
I 
~ 
Hetro3'oli tan · Vocabulary Deviation Indices Corres:,>onding to 
Comprehensive Stenda.rd Scores for Grade Fom· 
Cornu. J • Grade 
Stand. 
Score )_~ . 5 1~ .6 4 . 7 4 . 8 4 . 9 
199 119 118 117 115 114 
198 118 118 116 114 114 
197 118 117 115 114 113 
196 117 116 114 113 112 
195 116 115 114 112 111 
194 115 114 113 lll 110 
193 114 11) ~ 112 110 110 
192 114 113 111 110 109 
191 113 112 110 109 108 
190 112 111 llO lOB 107 
189 111 110 109 107 106 
188 110 110 108 106 106 
187 110 109 107 106 105 
186 109 108 106 105 lOl.~ 
185 lOS 107 106 101.!- 103 
184 107 106 105 103 102 
183 106 106 10l.~ 102 102 
182 106 105 103 102 101 
181 105 lOlJ. 102 101 [fool 
180 104 103 102 [@ 99 
179 103 102 101 99 98 
178 102 102 [1001 98 98 
177 102 101 99 98 97 
176 101 [lOO l 98 97 96 
175 noQJ 99 98 96 95 171.~ 99 98 97 95 94 
173 98 98 96 91.~ 9 1.~ 
172 98 97 95 9)~. 93 
171 97 96 94 93 92 
170 96 95 9~· 92 91 
169 95 91!· 93 91 90 
168 94 94 92 90 90 
167 91.~ 93 91 90 89 
166 93 92 90 89 88 
165 92 91 90 83 87 16l J. 91 90 89 87 86 
163 90 90 gg 86 86 
162 90 89 87 86 85 
161 89 88 86 85 84 
160 88 87 86 84 83 
Metropolitan Vocabttiary Deviation Indices Corresp onding to 
Comprehensive Standard Scores for Grade Four 
Comp . Grade 
Stand. 
Score l.!. . 5 4.6 4.7 1.~ .8 4. 9 
I 
159 87 86 85 83 82 I 
158 .:,_, 86 86 gl.l. 82 82 I 157 86 85 83 82 81 I 
156 85 84 82 81 80 I 155 gl.~ 83 82 80 79 
154 83 82 81 79 78 I 
153 82 82 80 78 78 II 
152 82 81 79 78 77 
151 si 80 78 77 76 
150 80 79 78 76 75 
149 79 78 77 75 7'1 · r 
148 78 78 76 74 71.~ 
11~7 78 77 75 74 73 
11 ~6 77 76 74 73 72 
145 76 75 74 72 71 
1~-4 75 74 73 71 70 
143 7~- 74 72 .70 70 
142 74 73 71 70 69 
141 73 72 70 9 68 
140 72 71 70 68 67 I 
,, 
139 71 70 69 67 66 II 138 70 70 68 66 66 II 137 70 69 67 66 65 
136 69 68 66 65 61!- 1\ 135 68 67 66 64 63 
134 67 66 65 63 62 II 
133 66 66 61.~ 62 62 I 
132 66 65 63 62 61 I 
131 65 64 62 61 60 
130 64 63 62 6o 59 
129 63 62 61 59 58 
128 62 62 6o 58 58 
I, 127 62 61 59 58 57 126 61 6o 58 57 56 
125 6o 59 58 56 55 I, 
124 59 58 57 55 54 I 
123 58 58 56 5h 54 
II 122 58 57 55 54 53 121 57 56 54 53 52 








I' I II 
li 
Metropolitan Vocabulary Deviation In~ices Corresponding to II · I . Comnrehensive Stand.ard Scores for Gr o.de Four 
1\ 
Camp. Grade 
II Stand. .•. 
Score 1.~. 5 l.~ . 6 ~- . 7 4. S l.~ . 9 I, 
119 55 54 53 51 50 [I 
113 51.1. 54 5? 51 50 II 
117 1=\4 53 51 50 49 ./ I 116 53 52 50 49 48 
115 52 51 50 43 47 
114 51 50 l.~9 47 46 I 
113 50 50 48 46 ~-6 i 
112 50 49 )_~7 46 45 i 
111 49 48 46 45 L~4 I I 
I 
110 48 47 46 44 43 
,I 
47 46 45 43 42 I 
I 
109 
II 108 46 46 4L~ 42 42 
107 46 45 43 42 ln 
II 
I 
106 45 44 42 l.!·l 4o 
105 l.~ lJ-3 42 4o 39 
104 43 42 41 39 38 'I 
103 42 42 l~-0 38 38 I 102 42 41 39 38 37 
101 l.f1 l;.o 38 37 36 I I 
100 4o 39 3S 36 35 ,, 
I 
99 39 38 37 35 34 
98 38 38 36 34 3lJ. 
97 3S 37 35 34 33 I 
96 37 36 3l+ 33 32 I 
95 36 35 34 32 31 'I I. 
94 35 34 33 31 30 I! 
93 34 34 32 30 30 
II 92 34 33 31 30 29 91 33 32 30 29 28 II 
90 32 31 30 28 27 li 
89 31 30 29 26 
,I 
27 I 88 30 30 28 26 26 
87 30 29 27 26 25 
1: 86 29 28 26 25 24 I 85 28 27 26 24 23 I 
I 84 II ~I 27 26 25 23 22 I 
___ L__ ================================================== 
T.A.:BLE OF NOBHS 
... 
Metropolite.n. Vocabulary Devis,tion Indices Corresponding to 
[' 
Cor«9rehensive Standard Scores for Gra.de Five 
~ Comp . · Gra.de 
Stand. 
I Score 5. 0 5.1 5 . 2 5· 3 5-~ 5·5 5.6 5-7 5.8 5·9 
239 134 
238 135 l ... ll ) · 
237 136 135 134 133 
236 137 135 134 134 132 
235 138 137 136 134 13~- 133 131 
234 138 138 136 135 134 133 132 130 
233 139 138 137 135 134 133 132 131 130 
232 139 138 137 136 134 131.~ 132 131 130 129 
231 138 138 136 135 134 133 131 130 130 128 
230 138 137 135 . 134 133 132 130 130 129 127 
229 137 136 131+ 134 132 131 130 129 128 126 
'I 228 136 135 134 133 131 130 129 128 127 126 
227 135 1311- 133 132 130 130 128 127 126 125 
226 1 ... il 13~· 132 131 130 129 127 126 126 124 ) · 
225 134 133 131 130 129 128 126 126 125 123 
221.~ . 133 132 130 130 128 127 126 125 124 122 
223 132 131 130 129 127 126 125 124 123 122 I 222 131 130 129 128 126 126 1211- 123 122 121 
221 130 130 128 127 126 125 123 122 122 120 
220 130 129 127 126 125 121~ 122 122 121 119 
219 129 128 126 126 124 123 122 121 120 118 
218 128 127 126 125 123 122 121 120 119 118 
217 127 126 125 121+ 122 122 120 119 118 117 
216 126 126 12~- 123 122 121 119 118 118 116 
215 126 125 123 122 121 120 118 118 117 115 
214 125 124 . 122 122 120 119 118 117 116 114 
213 124 123 122 121 119 118 117 116 115 114 
212 123 1")'"' 121 120 118 118 116 115 112.~ 113 <...C:: 
211 122 122 120 119 118 117 115 114 111.~ 112 
210 122 121 119 118 117 116 114 114 113 111 
209 121 120 118 118 116 115 11)+ 113 112 110 
208 120 119 118 117 115 11~· 113 112 111 110 
207 119 118 117 116 11~- 114 112 lll 110 109 
• 
206 118 118 116 115 114 113 111 110 110 J:08 
205 118 117 115 111.~ 11~ 112 110 110 109 107 ~_,
204 117 116 114 114 112 111 110 109 108 106 
I 
I 203 n6 115 111.~ 113 111 110 109 108 107 106 
I 202 115 111~ 113 112 110 110 108 107 106 105 II 
201 1lil 114 112 111 110 109 107 106 106 1o4 I I 
II 




Hetro:po1itan Vocabulary Deviation Indices Corresponding to 
Comprehensive StandP~d Scores for Grade Five 
Comp . Grade 
~ Stand. I Score 5.0 5.1 5.2 5-3 5.4 5-5 5.6 5-7 5. S 5-9 
I 199 113 112 110 110 108 107 106 . 105 104 102 
198 112 111 110 109 107 106 105 10~- 103 102 
197 111 110 109 108 106 106 104 103 102 101 
196 110 110 lOS 107 106 105 193 102 102 (100/ 
195 110 109 107 106 105 lo4 102 102 101 99 
lQ~. 109 108 106 106 104 103 102 101 11001 98 
-' . 
106 /1001 193' lOS 107 105 103 102 101 99 98 
19~ 107 106 105 104 102 102 1 001 99 98 97 
191 106 106 10l-~ 103 102 101 99 98 98 96 
190 106 105 103 102 101 l1oo t · 98 98 97 95 
-
189 105 104 102 102 [QQI 99 98 97 96 94 
188 10~- 103 102 101 99 93 97 96 95 94 
187 103 102 101 \lOOI 98 98 96 95 ali 93 :J • 
186 102 102 J100I 99 98 97 95 94 94 92 
185 102 101 99 98 97 96 94 94 93 91 
184 101 j100) 98 98 96 95 94 93 92 90 
183 !1ooj 99 O"' 97 95 94 93 92 91 90 _; 0 
182 99 98 97 96 94 94 92 91 90 89 
181 98 98 96 95 9~- 93 91 90 90 83 
u:o 98 97 95 94 93 92 90 90 89 87 
179 97 96 9u 9)_~ 92 91 90 89 88 S6 
178 96 95 94 93 91 90 89 88 87 86 I 
177 95 94 93 92 90 90 88 87 86 85 
176 94 9~- 92 91 90 89 87 86 86 84 itr ~ 94 93 91 90 89 88 86 86 85 83 93 92 90 90 88 87 86 85 84 82 
173 92 91 90 89 87 86 85 8L~ 83 82 
172 91 90 89 88 86 86 8~- 83 82 81 
171 90 90 88 87 86 85 83 82 82 80 
170 90 89 87 86 85 84 82 82 81 79 
169 89 88 86 86 gl.~ 83 82 81 80 78 
168 88 87 86 85 83 82 81 so 79 78 
167 87 86 85 84 82 82 so 79 78 77 
166 86 86 84 83 82 81 79 78 78 76 
-
165 86 85 83 82 81 so 78 78 77 75 
164 85 84 82 82 80 79 78 77 76 74 
163 84 83 82 81 79 78 77 76 75 74 
162 83 S2 81 80 78 78 76 75 . 71.~ 73 
161 82 82 80 79 78 77 75 71:. 74 72 






Metropolitan Vocabulary Deviation Indices Corresponding to II Comprehensive St2ndard Scores for Grade Five 
Comp . Grade 
~ Stand. Score 5.0 5.1 5.2 5.3 5.4 5-5 5.6 5-7 5.8 5.9 
-
159 81 80 78 78 76 75 74 73 . 72 70 
158 so 79 78 77 75 74 73 72 71 70 
157 79 . 78 77 76 74 7}_~ 72 71 70 69 
156 78 78 76 75 74 73 71 70 70 68 
155 78 77 75 7lJ. 73 72 70 70 69 67 
154 77 76 74 74 72 71 70 69 68 66 
153 76 75 7lJ. 73 71 70 69 68 67 66 
152 75 74 73 72 70 70 68 67 66 65 
151 74 74 72 71 .70 69 67 66 66 61-t 
150 7~· 73 71 70 69 68 66 66 65 63 
149 73 72 70 70 68 67 66 65 6l~ 62 
148 72 71 70 69 67 66 65 64 63 62 
147 71 70 69 68 66 66 64 63 62 61 
146 70 70 6S 67 66 65 63 62 62 6o 
145 70 69 67 66 65 64 62 62 61 59 
144 69 68 66 66 6tf 63 62 61 6o 58 
143 68 67 66 65 63 62 61 60 59 58 
142 67 66 65 64 62 62 6o 59 58 57 
1)~·1 66 66 64 63 62 61 59 58 58 56 
140 66 65 63 62 61 60 58 5S 57 55 
139 65 64 62 62 60 59 58 57 56 54 
138 64 63 62 61 59 58 57 56 55 h4 ..1 
137 63 62 61 6o 58 58 56 55 54 53 
136 62 62 6o 59 58 57 55 54 54 52 
135 62 61 59 58 57 56 54 5~· 53 51 
13lf 61 6o 58 58 56 55 54 53 52 50 
133 6o 59 58 57 55 54 53 52 51 50 
132 59 58 57 56 54 54 52 51 50 49 
131 58 58 56 55 54 53 51 50 50 48 
130 58 57 55 54 53 52· 50 50 ~-9 47 
129 57 56 54 54 52 51 50 lf9 48 46 128 56 55 54 53 51. 50 49 lfg 47 46 
127 55 54 53 52 50 50 48 47 46 45 
II 126 54 54 52 51 50 ~·9 tf7 46 l.J.6 44 
-
125 54 53 51 50 l.J.9 48 lf6 li-6 45 43 
I 12~ 53 52 50 50 
~. g 47 46 45 4lJ. 42 
123 52 51 50 49 1+7 46 45 4l~ 43 42 1'"' ,.., 
. 51 50 49 4S 46 46 ~4 43 42 41 c..c:. 
121 50 50 tfg 47 46 45 t•"" 42 ~-2 41 r:; 






Netropo1itan Vocabulary Deviation Inc"tices Corresponding to 
/ 
Comprehensive Standard Scores for Grade Five 
Com:p. Grade 
Stand. 
Score , .o 5-1 5.2 5-3 5.4 5·5 5. 6 5·7 5.8 5·9 
119 49 48 46 46 lJ.4 43 42 41 4o 38 
11 8 48 47 46 45 43 42 41 40 39 38 
117 47 46 45 44 42 l!-2 4o 39 38 37 
116 46 46 4t;. ~"7 1.~2 tn 39 38 38 36 •.) 
115 46 45 1 ~ 3 42 41 4o 38 38 37 35 
114 45 44 42 42 4o 39 38 37 36 "7 )_,_ .) · 
113 44 43 42 l.a 39 38 37 36 35 34 
112 43 42 41 4o 38 38 36 35 34 33 
111 42 42 4o 39 38 37 35 34 34 32 
110 42 41 39 38 37 36 34 34 33 31 
109 l.n l.~o 38 38 36 35 34 33 32 
108 40 39 38 37 35 "'u 33 32 31 .) '' 
107 39 38 37 36 3~- 31~ 32 31 
106 38 38 36 35 34 33 31 30 
105 38 37 35 34 33 32 30 30 
104 37 36 34 34 32 31 30 29 
103 36 35 34 33 31 30 29 
102 35 34 33 32 30 30 28 
101 34 31~ 32 31 30 29 
100 34 33 31 30 29 28 
99 33 32 30 30 28 27 
98 32 31 30 29 27 26 
97 31 30 29 28 26 
96 30 30 28 27 26 
95 30 29 27 26 
94 29 28 26 26 
93 28 27 26 25 I 92 27 26 25 24 
91 26 26 24 'I 
90 26 25 23 I I 
89 25 24 I 
gg 24 23 
87 23 22 
86 22 22 
85 22 














TABLE OF NO:m1IS 
I1etropolitan Vocabulary Deviation Indices Corresponding to 
Comprehensive Standard Scores for Grade Six 
I Cornp. Grade 
Sta..lld. 
Score 6.0 6.1 6.2 6. 3 6. 4 6.5 6. 6 6.7 6. 8 6 . 9 
250 142 141 140 139 138 137 136 135 134 129 
21.~9 142 140 139 138 138 136 135 134 134 i29 
248 11_~1 139 138 138 137 135 134 134 133 128 
247 14o 138 138 137 136 13)~. 134 133 132 127 
246 139 138 137 136 135 134 133 132 131 127 
245 138 137 136 135 134 133 132 131 130 126 
244 133 ·136 135 134 134 132 131 130 130 125 
243 137 135 134 134 .133 131 130 130 129 125 
2L~ 2. 136 131.~ 131~ 133 132 130 130 129 128 124 
241 135 134 133 132 131 130 129 128 127 123 
240 134 133 132 131 130 129 123 127 126 122 
239 13)_~ 132 131 130 130 123 127 126 126 122 
233 133 131 130 130 129 127 126 126 125 121 I 237 132 130 130 129 128 126 126 125 124 120 
236 131 130 129 128 127 126 125 124 123 120 
I 
235 130 129 123 127 126 125 124 123 122 119 
234 130 128 127 126 126 124 123 122 122 113 
233 129 127 126 126 125 123 122 122 121 118 
l32 128 126 126 125 12lJ. 122 122 121 120 117 
231 127 126 125 12~- 123 122 121 120 119 116 
230 126 125 124 123 122 121 120 119 113 115 
229 126 12l+ 123 122 122 120 119 118 113 115 
228 125 123 122 122 121 119 118 118 117 114 
227 124 122 122 121 120 118 118 117 116 113 
226 123 122 121 120 119 118 117 116 115 113 
225 122 121 120 119 118 117 116 115 n 4 112 
224 122 120 119 118 113 n6 115 n 4 n4 111 
223 121 119 113 118 117 115 114 114 113 111 
222 120 118 1Hi 117 116 11l+ 114 113 112 110 
221 119 118 117 116 115 114 113 112 111 109 
220 113 117 116 115 lll.f 113 112 111 110 108 
-
-
I I I 
Metropolitan Vocabulary Deviation Indices Corresponding to 
Compreha~sive Standard Scores for Grade Six 
Corrrp. Grade 
t Stanc1. Sco1·e 6.0 6. 1 6.2 6. 3 6~4 6. 5 6.6 6. 7 6. 8 6. 9 
219 118 116 115 114 114 112 111 110 110 108 
218 117 115 114 lll+ 113 111 110 110 109 107 
217 n6 n4 114 113 112 110 110 109 108 106 
216 115 114 113 112 111 110 109 108 107 106 
215 114 113 112 111 110 109 108 107 106 105 
214 114 112 111 110 110 108 107 106 106 104 
213 113 111 110 110 109 107 106 106 105 104 
212 112 110 110 109 108 106 106 105 101_~ 103 
211 111 110 109 108 107 106 105 104 103 102 
210 110 109 . lOS 107 106 105 104 103 102 101 
.,. 
209 110 lOS 107 106 106 1o4 103 102 102 101 
208 109 107 106 106 105 103 102 102 101 f1oo j 
207 lOS 106 106. "105 10l~ 102 102 101 }100/ 99 
206 107 106 105 101_~ 103 102 101 LlOOI 99 99 
205 106 105 104' 103 102 101 1100/ 99 9S 98 
204 106 104 103 102 102 jlOO! 99 98 98 97 
203 105 103 102 102 101 99 98 9S 97 96 
202 101_~ 102 102 101 /100) 98 98 97 96 96 
201 103 102 101 !1001 99 95 97 96 95 95 
200 102 101 l100I 99 98 97 96 95 9 )_~ 9~· 
I99 102 j100 / 99 98 98 96 95 all 94 94 ..) ' 
l9S 101 99 98 98 97 95 a4 •' 94 93 93 
"" 197 l100/ 98 98 97 96 aLL 94 93 92 92 
-' ' 
196 99 ·98 97 96 95 94 93 92 91 92 
195 98 97 96 95 94 93 92 91 90 91 
194 9S 96 95 94 94 92 91 90 90 90 
193 97 95 9l.J. 94 93 91 90 90 89 89 
192 96 91~ 94 93 92 90 90 89 ss 89 
191 §~ 94 93 92 91 90 89 33 87 88 190 93 92 91 90 89 88 87 86 87 
189 94 92 91 90 90 88 87 S6 86 87 
188 93 91 90 90 89 87 86 86 85 86 
187 92 90 90 89 88 86 86 85 84 85 
186 91 90 89 88 '67 86 85 84 83 85 
-
185 90 89 88 S7 86 85 gl.!. 83 82 84 
184 90 88 87 86 86 84 83 82 82 83 
183 89 87 86 86 S5 83 82 82 81 82 
182 88 S6 86 85 84 S2 82 81 so 82 
181 S7 s6 S5 S~· S3 S2 Sl so 79 Sl 
180 86 85 8LJ. S3 82 81 so 79 78 so I 
I L_ 
Metropolitan Vocab1uary Deviation Indices Corresponding to 
'i Comprehensive Stcnda.ro. Scores for Grade Six 
Com:o . Grade I 
t Stand. 
Score 6.0 6.1 6.2 6.3 6.4 6.5 6.6 6.7 6. 8' 6.9 
179 B6 gt~ 83 82 S'"' c:. so 79 78 78 so 
178 85 83 82 82 81 79 73 78 77 79 
177 84 82 32 81 30 78 78 77 76 78 
176 33 82 31 so 79 78 77 76 75 78 
175 82 Sl so 79 78 77 76 75 7}_~ 77 
I 174 82 so 79 78 78 76 75 74 71+ 76 173 81 79 78 78 77 75 74 71+ 73 75 
172 so 73 78 77 76 74 7' ' 73 72 75 '+ 
171 79 78 77 76 75 7l+ 73 72 71 74 
170 78 77 76 75 74 73 72 71 70 73 
169 7S 76 75 74 74 72 71 70 70 73 
168 77 75 74 74 73 71 70 70 69 72 
167 76 74 74 73 72 70 70 69 68 71 
166 75 74 73 72 71 70 69 68 67 71 
165 74 73 72 71 70 69 68 67 66 70 
' 164 74 72 71 70 70 68 67 66 66 69 
163 73 71 70 70 69 67 66 66 65 68 
162 72 70 70 69 68 66 66 65 64 68 
161 71 70 69 63 67 66 65 61~ 63 67 
160 70 69 6s 67 66 65 64 63 62 66 
159 70 68 67 66 66 64 63 62 62 66 
158 69 67 66 66 65 63 62 62 61 65 
I 157 68 66 66 65 64 62 62 6i 6o 64 156 67 66 65 64 63 62 61 6o 59 64 
155 66 65 64 63 62 61 6o 59 58 63 I 
154 66 64 63 62 62 60 59 58 53 62 I 
153 65 63 62 62 61 59 58 53 57 61 
152 6l.~ 62 62 61 6o 58 5S 57 56 61 
151 63 62 61 6o 59 53 57 56 55 Go 
150 62 61 Go 59 53 57 56 55 54 59 
1}_~9 62 6o 59 53 58 56 55 54 ~1 , 59 , '"7 148 61 59 58 53 57 55 54 54 53 53 
147 6o 58 58 57 56 54 5)-J. 53 52 57 146 59 53 57 56 55 54 53 52 51 57 
~ 145 58 57 56 55 54 53 52 51 50 56 144 53 56 55 51+ 5~- 52 51 50 50 55 11~3 57 55 5}_~ 5)-~ 53 51 50 50 lio 5}_~ '..I 142 56 51.!. 5 1.~ 53 52 50 50 49 43 54 




Hetro:9olitan Vocabulary Devia tion Indices Corresp ondir...g to 
Com-orel'le!lsive Standard Scores for Grade Si x 
Com-::J . Gra de 
Stand. 
6.0 6.1 6. 2 6.3 6.4 6.5 6. 6 6.7 6. g 6.9 Score 
139 54 52 51 50 50 48 47 l+6 46 52 
138 53 51 50 50 Lt-9 47 46 46 }_~5 51 
137 52 50 50 49 43 46 56 l l·5 44 
136 51 50 49 48 47 46 ll5 l+l+ 43 
135 50 l~9 l.~g li-7 )J_ C 1 ~5 41.{. ~-3 .o 
,..,.h 50 l~ S 47 46 46 44 43 42 
-:J· 
133 49 ~-7 1!6 46 1+5 u"" )~-2 42 - r •J 
132 4s l~- 6 ~- 6 45 44 l.J-2 h2 41 
131 47 46 l~ 5 li-4 43 42 ~1 
130 46 )_~5 41+ l~ 3 ~-2 41 4o 
129 46 l.L4 )_~3 )_~ 2 42 4o 
128 ).~5 43 )~ 2 l.i-2 41 39 
127 4~- 42 L~2 L~1 l.i-0 
126 43 42 41 4o 39 
125 ~-2 41 4o 39 33 
121~ }_~2 4o 39 38 38 
123 41 39 38 38 
122 L~o 38 38 37 121 39 33 37 
120 38 37 36 
119 38 36 35 
118 37 35 34 
117 36 3li-




\ I I •\ ====4=========================~==================t=---
TABLE OF lffiRMS I' 
l:Ietro:oo1itan Yocabulary Deviation Indices Corresponding to 
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122 1 21 
121 120 
120 120 





















106 106 105 
106 105 104 
105 10l+ 10~­
lOl i- 104 103 
104 103 102 
103 102 101 
102 101 101 
101 101 \1001 
101 11001 99 










125 124 123 
124 123 122 
123 122 122 
122 122 121 
122 121 120 
121 120 120 
120 120 119 
120 119 118 
119 118 118 
118 118 117 
118 117 116 
117 n6 115 
116 115 115 
115 115 114 
115 11h 113 
11)~- 113 113 
113 113 112 
113 112 111 
112 . 111 111 
111 111 110 
111 110 109 
110 109 108 
109 108 108 
lOS 108 107 
lOS 107 106 
107 106 106 
106 106 105 
106 105 10l~ 
105 lOLl- 101~ 























































§~ §~ II 
§~ §~ )·I 
96 95 1 




Hetro::~olitan Vocabula~-y Deviation Indices Corresponding to 
Comnrehensive Standard Scores for Grade Seven 
Com:p . Grade 
~ Stand. 7.7 
Score 7.0 7.1 7.2 7.3 7 . l+ 7.5 7.6 7.S 7·9 
209 99 99 98 97 96 96 95 9t1. 94 
208 99 9S 97 g6 96 95 91.~. aLL 93 ;J • 
207 98 97 96 96 95 94 9~· 0..., 92 ./ ) 
206 97 96 96 95 94 94 93 92 92 
205 96 96 95 91~ 94 93 92 92 91 
20l.~ 96 j 95 9LL 9~· 93 92 92 91 90 
203 95 94 94 93 92 92 91 90 89 
202 94 9)_~ 93 92 92 91 90 S9 89 
201 9ll- 93 92 92 91 90 89 89 ss 
200 93 92 92 91 90 89 89 88 87 
199 92 92 91 90 39 go ./ S8 87 37 
198 92 91 90 89 89 gg S7 87 86 
197 91 90 S9 89 ss · S7 37 S6 85 
196 90 89 89 ss 87 87 86 S5 85 
195 go go ss S7 87 36 85 85 84 ./ ./ 
194 89 i SS 87 87 86 85 85 s4 S3 
193 ss 3.7 37 86 85 85 gt~ 83 82 
192 87 87 36 85 85 84 g-.: 
.,/ 82 82 
191 S7 86 85 85 glJ. 83 82 82 S1 
190 s6 S5 35 84 33 82 32 81 so 
189 S5 85 84 83 82 82 81 so 30 
1SS S5 3Lf 33 32 82 81 so so 79 
1S7 S4 S3 S2 82 81 so so 79 78 
1S6 S3 82 82 S1 so so 79 7S 7S 
185 82 82 81 so so 79 78 78 77 
1S4 S2 81 so so 79 7S 7S 77 76 
1S3 31 so so 79 73 78 77 76 75 
1S2 so so 79 73 73 77 76 75 75 
181 so 79 78 78 77 76 75 75 74 
1SO 79 7S 7S 77 76 75 75 74 73 
76 74 ' 179 78 73 77 75 75 73 73 i 178 78 77 76 75 75 711· 73 73 72 
177 77 76 75 75 74 73 73 72 71 
176 76 75 75 7l.:. 73 73 72 71 71 
~ 175 75 75 7l ~ 73 73 72 71 71 70 11 174 75 71!. 73 73 72 71 71 70 69 
173 74 73 73 72 71 71 70 69 68 
172 73 73 72 71 71 70 69 68 6s 
171 73 72 71 71 70 6o 
.J 68 6s 67 
I 170 72 71 71 70 69 68 68 67 66 
I 
I 
Hetro:no1itan Vocabu1a.ry Deviation Inc.ices Corresponding to 
Comprehensive Standard Scores for Grade Seven 
Comp. l!.rade 
Stand. 7·7 
Score 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.8 7·9 
169 71 71 70 69 63 68 67 66 66 
168 71 70 69 6S 68 67 66 66 65 
167 70 69 68 68 67 66 66 65 6)_~ 
166 69 68 68 67 66 66 65 6l.[ 64-
II 165 6s 6S 67 66 66 65 6l.]. 6L~- 63 " 164 68 67 . 66 66 65 6)_f 64 63 62 
11 163 67 66 66 65 6l.J. 64 63 62 61 
162 66 66 65 64 61.~ ~- 63 62 61 61 
.161 66 65 64 64 63 62 61 61 
160 65 6i.f 64 63 62 61 61 60 
159 64 64 63 62 61 61 6o 
158 64- 63 62 61 61 6o 59 
157 63 62 61 61 6o 59 59 
156 62 ·. 61 61 6o -59 59 53 
155 61 61 60 59 59 58 
154 61 6o 59 59 53 57 
153 6o 59 59 5S 57 
152 59 59 53 57 57 
151 59 58 57 57 56 
150 58 57 57 56 55 
149 57 57 56 55 
143 57 56 55 5lj. 
147 56 55 54 
11.~6 55 54 54 
145 51.~ 54 








T.AJ3LE OR :HOBHS 
Hetropo1i tan Vocabulary Ileviation Inclices Corresponding to I -
Comprehensive Standard Scores for Grade Eight 
II Cora:p. Grade 
Stand. 
Score 8. 0 8.1 8. 2 8. 3 g .h . ' 8.5 
250 122 121 120 120 119 118 
249 121 120 120 119 118 118 
2l ~ g 120 120 119 ns 118 117 
247 120 119 118 n s ll7 116 
246 119 118 118 117 116 115 
245 118 118 117 116 ll5 ll5 I 2l~l t . 118 117 116 115 115 114 I 
2~-3 117 116 115 115 n 4 113 I 
2L~ 2 116 115 115 11lt. 113 113 
,j 241 115 115 114 113 113 112 
240 115 114, 113 113 112 111 I 
239" nl.~ 113 113 112 111 111 I 
238 113 113 112 lll 111 110 I 
237 ll3 l12 111 111 110 109 I 
236 112 111 111 110 109 108 tl 
235 111 111 110 109 108 108 
!I 234 111 no 109 108 l OS 107 
233 110 109 108 108 107 106 II 
232 109 108 108 107 106 106 I, 
231 108 lOS 107 106 106 105 
230 l OB 107 106 106 105 104 
229 107 106 106 105 104 104 
228 106 106 105 104 104 103 
227 106 105 104 101~ 103 102 
226 105 104 104 103 102 101 
225 10l.~ 10l.~ 103 102 101 101 
224 104 103 102 101 101 l100l 
223 103 102 101 101 /1ool 99 
222 102 101 101 (lool 99 99 
221 101 101 /1001 99 99 98 
220 101 11001 99 99 98 97 
219 1100/ 99 99 98 97 96 
2H~ 99 99 98 97 96 96 
217 99 98 97 96 96 95 
li 
216" 98 97 96 96 95 94 
215 97 96 96 95 94 94 
2111- 96 96 95 94 94 93 
1: 
213 96 95 911 94 93 92 
I 212 95 94 94 93 92 92 
I 211 94 94 93 92 92 91 J! 





!•1etropo1itan Vocabulary Deviation Ind5.ces Corres:?onding to 
I Comprehensive Standard Scores for Grade Eight 
Comp . Grade 
Stand. 
Score s.o 6.1 8. 2 8.3 3 . 1 ~ 6.5 
209 93 92 92 91 90 89 
I 
I 20S 92 92 91 90 sa 89 -' 207 92 91 90 39 sa ss 
-' 
I 
206 91 90 S9 89 88 37 
205 90 39 S9 8g 87 37 
20l.~ 89 89 88 87 87 86 
203 39 33 87 87 86 85 
202 83 87 87 s6 85 85 
201 37 37 s6 35 35 g4 
200 87 86 85 35 •. 84 83 
199 86 35 g5 S4 33 S2 I 19S 85 35 S4 33 32 32 
197 S5 g4 83 S2 32 31 I 196 g4 ·S3 82 82 S1 so 
195 33 82 82 81 so so 
194 S2 S2 31 so so 79 
193 S2 S1 so so 79 7S 
192 31 ' so so 79 73 73 
191 80 so 79 73 78 77 
190 so 79 78 78 77 76 I 
187 78 77 76 75 75 74 
1S6 77 76 75 75 74 73 
185 76 75 75 74 73 73 
I 1S4 75 75 74 73 73 72 1S3 75 74 73 73 72 71 
I 1S2 7l+ 73 73 72 71 71 1g1 73 73 72 71 71 70 
I 160 73 72 71 71 70 69 
179 72 71 71 70 69 68 I 173 71 71 70 69 6g 6s 
177 71 70 69 63 63 67 
176 70 69 68 68 67 66 
175 69 68 68 67 66 66 
171~- 63 6g 67 66 66 65 










Metropolitan Vocabulary Devia.tion Inclices CorrespondL'11.g to 
Comprehensive Standard Scores for Grade Eight 
Comp . Grade 
Stand. 
Score s.o S.1 S.2 8.3 8.4 8.5 
169 65 6l ~ 






TABLE OF NOBMS 
Metropolitan .Arithllietic Fundamentals Deviation Indices Corresponding to 
Comprehensive Standard Scores for Grade Four 
Grade 
Comp • . 
Stand. 
Score 4.5 4.6 4.7 4.8 4.9 
252 20i 
251 211 200 
259 
249 21i 208 197 
248 2_:;<) 209 207' 196 
247 219 20S ~~ 195 246 22():. 21"8 207 194 
245 219 2i6 2~ 203 192 244 21g 215 2 201 1'91 
243 216: 213 203 200 ~90 
242 215 212 20i 199 1S9 
241 213 21i. 200 19-g lSS~ 
240 212 209 199 1~6 1S6 
239 211 20S 19.8 19~ 185 238 209 206 196 19 1S4 
237 2o·g ~~ 195 192 1S3 236 206 194 191 1S2 
235 205' 202 192 190 18Q· 
234 204 201 191 188~ 179 
233 202 199 190 187 178 
232 201 19S 1S~f 186 117 
231 199 197 187 iS5 176 
230 198 195 186 183 174 
229 :L9T 194 1S5 182 173 
228 195 192 183 1Sl 172 
227 194 191 1S2 179' 171 
226 192 190 181. 178 170 
225 191 188 179 ~77 176 22~ 190 187 178 175 i67 
223 188 185 177 174 166 
222 187 184 175 173 165 
22i 185 183 174 172 164 
220 184 181 173 170 162 
I 
Metropolitan Arithmetic Fundamentals Deviation Indices Corresponding to 




Score 4.5 4-.6 4.7 4.8 4.9 
219 183 180 172 169 161 
216 181 178 170 168 160 
I 217 180 177 169 166 159 216 178 176 168 165 158 
215 177 174 166 161.~ 156 
214 176 173 165 162 155 
213 174 171 i6l.~ 16i 154 
212 173 170 162 160 153 
211 171 169 161 159 152 
210 170 167 160 157 150 
209 169 166 159 156 149 
208 167 164 157 155 148 
207 .. 166 163 156 153 147 
206 1'64 i62 155 152 146 
205 163 160 153 . 151 144 
201~ 162 1:59 152 149 143 
203 166 157 151 148 142 
202 159 156 149 11+7 141 
201 157 155 148 i46 140 
200 156 153 147 144 138 
199 155 152 146 143 137 
198 153 150 11+4 142 136 
I 197 
152 149 143 140 135 
196 150 14'8 142 139 134 
195 149 146 140 138 132 
I 194 148 14-5 139 136 131 
193 146 143 13'8 135 130 
192 145 142 i36 134 129 
191 143 141 135 133 128 
190 11~2 139 134 131 126 
189 141 138 i33 130 125 
188 ' " 139 136 13i 124 129 
" 187 13'8 135 130 127 123 
• 
186 136 134 129 126 122 
185 135 132 127 125 120 184 . 134 131 126 123 119 
183 :1.32 i29 125 122 118 
182 131 128 123 12i 11~ 181 129 127 122 120 11 
I 180 128 125 121 118 114 
I 
Metropolitan Arithmetic Fundamentals Deviation Indices Corresponding to 




Score l~ . 5 4.6 4.7 4.S 4.9 
179 127 124 120 117 113 
17S 1?5 122 11S 116 112 
177 124 12i 117 114 111 
176 122 120 li6 113 110 
175 121 liS 114 112 lOS 
174 120 117 113 110 107 
173 llS 115 112 i09 106 
172 117 114 liO lOS 105 
171 115 113 109 107 io4 
170 114 111 lOS 105 102 
- . 
169 113 110 107 lo4 101 
16S 1li lOS 105 103 11oo 1 
167 liO 107' 104 101 '99 
166 lOS 106 i9~ [!Q[J 9S 
165 107 104 101 99 96 
164 106 :tOj . 11oo I 97 95 
163 104 101 99 96 94 
162 103 11001 97 95 93 
161 10i 99 96 93 92 
160 11001 97 95 92 90 
159 99 96 93 9i S9 
;I.5S ~~ 91~ 92 90 ss 157 §4 93 91 ss S7 156 92 90 8T 86 
155 93 90 sg S6 84 
154 92 S9 87 84 83 
153 90 8T s6- S3 82 
152 S9 86 S4 82 81 
151 8'[ 85 S3 so so 
150 S6 83 S2 79 7S 
149 S5 S2 so 78 77 
148 83 so 79 77 76 
147 S2 79 78 75 75 
146 86 78 77 74 74 
-
145 79 76 75 73 72. 144 7g 75 74 71 7i 
i43 76 73 73 70 7rJ 142 75 72 71 69 -69 
141 73 7i 70 67 68 
140 72 69 69 66 66 
Metrop olitan Arithmetic Fruidamentals Deviation Indices Corresponding to 
C0mprehensive Standard: S~ores for Grade Four 
Cornp. Grade 
Stand. 
Score 4.5 4.6 4.7 4.8 4.9 
139 71 6-8 67 65 65 
138 69 66 66 64 64 
137 6·8 65 65 6z 63 
136 66 64 64 "61 62 
135 65 62 62 6o 6o 
134 64 .61 61 5S 59 
133 62 59 60 57 5S 
132 61 5S 58 56 57 
131 59. 57 57 54 " 56 
130 58 55 56 53 54 
129 57 54 54 52 53 
128 55 52 53 51 52 
127 54 5i 52 49 5i 
126 52 50 5i 4g 5b 
125 51 48 49 47 48 
124 50 47 4S 45 47 
123 48 45 47 44 46 
122 47 44 45 




TABLE OF NORMS 
Metropolitan Arithmetic Fundamentals Deviation Indices Oorrasponding to 
Comprehensive Standard Scores for Grade Five 
Comp. Grade 
Stand. 
Score 5.0 5.1 5.2 5.3 5.4 5.5 5.6 5.7 5.8 5.9 
266 15g 
265 158 
264 169 159 158 
263 168 158 157 
262 170 168 158 156 
26i 171 169 167 157 155 
260 ],81 . 170 168 166 156 154 
--
259 180 169 168 165 155 154 
258 lSi 179 168 1"67 164 154 153 
257 183 180 178 168 166 163 154 152 
256 192 182 179 lTt 167 165 162 15J 151 
255 191 181 17S 176 i '66 164 161 152 150 
254 192 190 180 177 175 165 163 160 15i 150 
253 191 ],89 179 176 174 164 162 159 150 149 
252 190 188 . 178 175 173 163 16i 159 150 148 
251 189 187 177 i74 172 i62 160 158 149 147 
250 188 186 176 173 1}1 161 159 157 148 146 
. -
249 187 185 11a 172 176 160 ],59 15€r 147 146 248 186 i84 17 17i 169 159 158 155 146' 145 
247 i~ 183 173 170 168 ],59 15T 154 146 144 246 181 172 1'69 167 158 i56 153 i~ 143 245 183 180 171 i68 166 157 155 152 142 
244 181 179 170 167 i65 :t56 154 151 143 142 
243 180 178 169 166 164 155 153 150 142 14i 
242 179 177 1"68 165 163 154 152 150 142 140 
241 178 176 167 164 162 153 151 149 141 139 
240 177 175 166 163 161 152 150 148 140 138 
239 i76 174 16~ 162 160 151 150 147- 139 138 238 175 173 16 161 159 150 149 146 138 13T 
I 
237 i74 172 163 160 :L58 150 148 145 138 136 
236 173 170 162 159 151 149 147 144 137 135 
235 172 169 161 158 :156 148 146 143 136 134 
-
234 170 168 160 157 155 147 145 142 135 134 
233 169 167 159 i56 154 146 144 141 134 133 
232 168' 166 158 155 153 145 143 141 lJ4 132 
231 16T 165 157:· 154 152 144 142 140 133 131 




Hetropolitan .Arithmetic Fundamentals Deviation Indices Corresponding to II 
Comprehensive Standard Scores For Grade Five I. 
Comp. Grade I 
Stand. 
Score 5.0 5.1 5.2 5.3 5.4 5-5 5.6 5-7 5.S 5.9 
229 165 163 155 152 150 142 141 13S 131 130 
22S 164 162 154 151 149 141 140 137 130 129 
227 163 161 153 150 14S 141 139 136 130 12S 
226 162 159 152 149 14T 140 13S 135 129 127 
225 161 15S 151 14S 146 139 137 134 12S 126 
224 159 157 150 147 i~ 13S 136 133 127 126 223 15S 156 149 146 137 13~ 132 126 12~ 
222 157 i~ 14S i~ 143 136 13 132 126 12 221 156 147 142 135 133 131 125 123 
I 220 155 153 146 143 141 134 132 130 124 122 
219 154 152 1~ 142 140 133 132 129 . 123 122 21S 153 151 1 ~ 141 139 132 131 12S 122 121 
217 152 140 143 140 13S 132 130 127 122 120 
216 151 1 s 142 139 137 131 129 . 126 121 119 
I ~~ 
150 147 141 13S '136 130 12S 1~~ 120 118 148 146 14o 137 135 129 127 12 119 llS 
I· 213 147 lt4 139 136 134 12S 126 123 11S 117 212: ':t46 1 I 13S 135 133 !27 125 123 118 116 
211 145 143 137 134 132 126 124 122 117 115 
210 144 142 136 133 131 125 123 121 116 114 
209 143 141 135 132 130 124 123 120 115 114 
20S 142 140 134 131 129 123 122 119 114 113 
207 141 139 133 130 12S 123 121 11S 114 112 
206 140 137 132 129 127 122 120 117 113 111 
205 139 136 131 12S 126 121 119 116 112 110 
2o4 137 135 130 127 124 1'20 11S ii~ 111 110 203 136 134 129 126 12 119 117 110 109 
I 
202 134 133 12s· 124 123 11S 116 114 110 lOS 201 13 132 127 12 122 117 114 113 109 lOT 
200 133 131 126 123 121 116 11 112 lOS 106 
199 132 130 12~ 122 120 115 114 111 107 106 
198 131 129 12 121 119 114 113 110 106 i~ 197 130 12S 123 120 llS 114 112 109 106 
I 196 129 126' 122 119 117 113 111 108 105 103 
-
194 12S 124 121 llS 116 112 110 107 104 102 
19 126 12 120 117 114 111 109 106 103 102 
193 125 123 119 116 11 110 lOS 105 102 101 
192 124 122 11S 115 113 109 107 105 102 100 
191 123 121 117 114 112 lOS 106 lo4 101 99 
I 190 122 120 116 113 111 107 105 103 JlOO/ 9S I 
I 
Metropolitan Arithmetic Fundamentals Deviation Indices Corresponding to 
Comprehensive Standard Scores for Grade Five 
Comp. Grade 
Stand. 
Score 5.0 5.1 5.2 5.3 5.4 5.5 5.6 5-7 5.8 5.9 
189 121 119 115 112 110 106 105 102 99 98 
188 120 118 114 111 109 105 lo4 101 98 97 
187' 119 117 113 110 108 105 i03 11001 98 ;96 
1S6 llS 115 112 109 107 lo4 102 99 97 95 
lS~ 117 114 111 lOS 106 103 101 9S 96 94 18' 115 113 110 107 105 102 flOOl 97 95 94 
183 114 112 !09 106 lo4 101 99 96 94 93 
1S2 113 111 IOS i~ 103 I lOCI 9S 95 94 92 181 112 110 107 102 99 97 ~4 93 91 lSO 111 109 106 103 101 9S 96 92 90 
179 110 lOS i~ 102 llOOl 9T 95 93 91 90 17S 109 107' 101 99 96 ~4 92 90 S9 177 lOS 106 l03 I roo I 9S 95 91 90 88 
176 107 lo4 102 99 97 §~ 93 90 89 87 175 106 103 101 98 96 92 S9 ss 86 
174 104 102' I roo I 97 95 93 91' gg 87 86 
173 103 101 99 96 94 92' 90 87 86 85 
172 102:. llOOI 9S 95 93 91 89 S6 S6 84 
171 101 99 97 94 92 90 ss S6 S5 S3 
170 l1ool 98 96 93 91 S9 S7 S5 s4 S2 
169 99 97 ~~ 92 90 ss S6 s4 S3 82 168 98 96 91 89 87 S6 S3 S2 Sl 
167 97 94 93 90 ss S6 ~~ S2 S2 so 166 96 93 92 S9 S7 S6 Sl S1 79 i~ 94 92 91 ss S6 ~ S3 so so 78 93 91 90 S7 ~ S2 ' 79 79 7S 163 92 90 S9 s6 S3 -S1 7S 7S 77 
1S2 91 S9 ss S5 S3 S2 so 77 7S 76. 
161 90 ss S7 s4 S2 Sl 79 77 77 ~~ 160 .S9 87 S6 S3 S1 so 7S 76 76 
159 ss S6 ~ S2 so 79 77 +~ 74 74 15S sr 85 S1 79 78 77 ~4 73 157 86 S3 S3 so 78 77 76 73 72 
156 S5 S2 82 79 77 77 75 72 73 71 
15~ 83 S1 81 7S 76 76 74 71 72 70 
-
15 S2 so so 77 ~a 75 73 70 71 70 153 S1 79 79 76 74 72 69 70 69 
152 so 7S 78 75 73 73 71 68 70 68 
151 79 76 77 74 72 72 70 6S 69 67 
150 7S 75 76 73 71 71 69 67 6S 66 
-
----
Hetropo1itan }..ritbmetic Fund.a.mentaJ.s Deviation Indices Corresponding to 
Comprehensive Standard Scores for Grade Five 
Comp. Grade 
Stand. 
Suore 5.0 5.1 5.2 5·3 5.4 5·5 5.6 5·7 5.8 5.9 
149 76 74 75 72 70 70 68 66 67 66 
148 75 72 74 71 69 69 68 65 66 65 
147 74 71 73 70 68 68 67 64 66 64 
146 72 70 72 69 67 68 66 63 65 63 
145 71 69 71 . 68 66 67 65 62 64 62 
144 70 68 70 67 65 66 65 61 63 62 
143 69 67 69 66 64 65 63 6o 62 61 
142 68 66 68 65 63 64 62 59 62 6p 
141 67 65 67 64 62 63 61 59 61 59 
140 66 64 66 63 61 62 Go 58 6o 58 
139 65 63 65 62 6o 61 59 57 59 58 
138 64 61 64 61 59 60 59 56 58 57 
137 63 Go 63 Go 58 59 58 ~ 58 56 136 61 59 62 59 57 59 57 57 5~ 1--~ 6o . 58 61 58 56 58 56 53 56 13 1 5· 59 57 6o 57 55 57 55 52 §~ 54 133 58 56 59 56 54 56 54 51 53 
132 57 ~ 58 55 53 ~ 53 50 54 52 131 56 57 54 52 52 ~~ 53 51 130 55 53 56 53 51 53 51 
129 54 52 §4 52 50 52 50 128 53 50 51 49 51 
127 52 49 53 50 48 









TABLE OF NORMS 
Metropolitan Arithmetic Fundamentals Deviation Indices Corresponding to 
Comprehensive Standard Scores for Grade Six 
I Comp. Grade Stand. 




141 14o 1 
274 143 141 139 1 
273 144 142 140 139 1 
272 145 143 141 139 138 I 
27i 153 144 143 141 139 137 
270 154 152 143 142 140 138 136 1 
269 155 154 151 143 141 139 137 136 
268 157 154 153 150 142 141 139 136 135 
267 158 156 154 152 150 141 140 138 136 134 
266 157 15~ 152 151 149 141 139 137 135 134 ~~ 156 15 152 150 14S 140 139 136 134 133 1 155 154 151 i~~ 147 139 138 136 134 132 263 154 153 150 146 139 137 13~ 133 132 1 262 154 14S 146 13S 136 13 ' 152 150 132 131 
261 153 151 149 I47 i~ 137 136 134 132 130 260 152 150 148 146 136 135 133 131 129 
259 151 150 147 146 143 136 134 132 130 129 1 258 150 149 146 145 142 135 134 132 129 12s·. 
257 150 148 146 144 142 134 133 131 129 r2T I 
256 149 147 145 143 !41 134 132 130 128 12T 
2.55 14S 146 . 144 142 140 133 132 129 127 126 
254 147 146 143 142 139 132 131 129 127 125 
253 146 145 142 141 138 132 130 128 126 i~~ I 252 146 144 11~2 140 13S 131 129 127 125 
251 145 143 141 139 137 130 129 127 125 123 
250 144 142 140 138 136 129 128 126 124 122 
249 143 142 139 138 135 129 127 125 123 122 I 
24S 142 141 138 137 134 128 127 125 123 121 \ 247 142 140 138 136: 134 127 126 124 12! 120 
246 141 139 137 135 133 127 125 123 121 120 
~~ 140 138 136 134 132 126 125 122 120 119 ~ 139 138 135 134 131 125 124 122 120 118 243 138 137 134 133 130 12~ 123 121 119 118 242 138 136 134 132 130 12. 122 120 118 117 





Metropolitan Arithmetic Fundamentals Deviation Indices Corresponding to 
Comprehensive Standard Scores for Grade Six 
Comp. Grade 
Stand. 
Score 6.0 6.1 6.2 6.3 6.4 .65 6.6 6.7 6.s 6.9 
239 135 134 131 130 127 122 120 llS 116 115 
23S 134 133 130 129 126 121 120 118 115 114 
237 134 132 130 12S 126 120 119 117 115 113 
236 133 131 129 127 125 120 11S 116 114 113 
235 132 130 129 126 124 119 llS 115 113 112 
234 131 130 127 126 123 118 117 115 113 111 
233 130 129 126 125 122 llS 116 114 112 111 
232 130 12S 126 124 122 117 11~ 113 111 110 
231 . 129 126 124 122 120 115 11 112 110 lOS 
230 12S 126 124 122 120 115 114 112 110 lOS 
229 127 126 123 122 119 11~ 113 111 109 lOS 
22S 126 12~ 122 121 llS 11: 113 111 lOS 107 
227 126 12 122 120 llS 113 112 110 108 106 
226 125 123 121 119 117 113 111 109 107 106 
22~ 124 122 120 llS 116 112 111 lOS 106 i~ 22 123 122 119 118 115 111 109 107 105 
223 122 121 llS 117 114 111 109 107 105 1o4 
222 122 120 118 116 114 110 lOS 106 lo4 103 
221 121 119 117 115 11~ 109 108 106 104 102 
220 120 118 116 114 112 10S 107 105 103 101 
219 119 118 11~ 114 111 108 106 1o4 102 101 
21S 11S 117 11 113 110 107 106 1o4 101 l1ool 
217 11S i16 114 112 110 106 105 103 101 99 
I 216 117 115 113 111 109 106 104 102 !1001 99 
215 116 114 112 110 108 10~ 104 101 99 9S I 
214 115 114 111 110 107 10 103 101 99 97 
213 114 113 110 109 106 104 102 l100l 98 96 
212 114 112 110 108 106 103 101 99 97 96 
211 113 111 109 107 105 102 101 99 96 95 
210 112 110 108 106 lo4 101 l100I 98 96 94 
209 111 110 107 106 103 101 99 97 §~ 94 208 110 109 106 105 102 jlOOl 99 96 93 
207 110 108 106 104 102 99 98 96 94 92 
206 109 107 105 103 101 99 97 §~ 93 92 205 108 106 104 102 l100l 98 96 92 91 
• 
204 lOT 106 103 102 99 97 96 94 92 90 
203 106 105 102 101 98 96 95 93 91 89 
202 106 1o4 102 llOOI 98 96 94 92 90 89 
201 105 103 101 99 97 95 94 92 89 88 
200 1o4 102 !1ool 98 96 94 93 91 89 ST 
Metropolitan Arithmetic Fundamentals Deviation Indices Corresponding to 
Comprehensive Standard Scores for Grade Six 
Oohlp. Grade 
Stand. 
Score 6.0 6~1 6.2 6;3 6.4 6.5 6.6 6.7 6.s 6.9 
199 103 102 99 9S 95 94 92 90 ss S7 
19S 102 101 9S 97 94 93 92 89 S7 S6 
197 102 l100l 9S 96 94 ' 92 91 89 87 8p 
196 101 99 97 95 93 . 92 90 ss s6 85 
195 11001 9S 96 94 92 91 89 S7 85 84 
194 99 9S ~~ 94 91 90 89 S7 S5 S3 193 9S 97 93 90 S9 ss S6 84 S2 
192 9S 96 94 92 90 S9 S7 S5 S3 S2 
191 97 95 93 91 S9 ss S7 ~ S2 S1 190 96 91~ 92 . 90 ss S7 s6 82 so 
1S9 95 94 91 90 S7 S7 85 S3 S1 so 
1SS 94 93 90 S9 s6 S6 ~a S2 so 79 1S7 94 92 90 S8 s6 S5 S2 so 7S 
1S6 93 91 S9 S7 ~ 85 83 ~1 79 7S 1S5 92 90 ss 86 84 S2 so 7S 71 
184 91 90 S7 s6 S3 S3 S2 so 7S 76 
1S3 90 89 s6 85 S2 S2 S1 79 77 75 
1S2 90 ss s6 . 84 S2 82 so 78 76 +a 1S1 S9 87 S5 S3 S1 S1 so 7S 75 
1SO ss S6 84 S2 so so 79 77 75 73 
179 S7 s6 S3 S2· 79 so 7S 76 71~ 73 
17S S6 S5 S2 S1 7S 79 7S 75 73 72 
177 S6 84 S2 so 7S 78 77 75 73 71 
176 S5 S3 Sl 79 77 7S 76 74 72 71 
17~ s4 S2 so 7S 76 t~ 75 73 71 ~~ 17 S3 S2 79 78 75 75 73 71 
173 S2 Sl 7S 77 74 75 74 72 70 6S 
172 S2 so 7S 76 74 75 73 71 69 6S 
171 S1 79 77 75 73 74 73 71 6s 67 
170 so 7S 76 74 72 73 72 10 6S 66 
169 79 7S 75 74 71 73 71 69 67 66 
16S 7S 77 74 73 70 72 71 6s 66 65 
167 7S 76 74 72 10 71 70 6S 66 64 
166 77 i~ 73 71 69 71 69 67 ~ 64 
• 
165 76 72 70 6s 70 6S 66 63 
164 75 74 71 70 67 69 6S 66 64 62 
163 74 73 70 69 66 68 67 65 63 61 
162 74 72 70 6s 66 6S 66 64 62 61 
161 73 71 69 67 ~ 67 66 64 61 6o 160 72 70 6S 66 66 65 63 61 59 
Metropolitan Arithmetic Fundamentals Deviation Indices Corresponding to 
Comprehensive Standard Scores for Grade Six 
Comp. Grade 
Stand. 
Scores 6.0 6.1 6.2 6.3 6.4 6.5 6.6 6.7 6.8 6.9 
159 71 70 67 66 63 66 64 62 6o 59 
158 70 69 66 ~ 62 65 64 61 59 58 157 70 68 66 62 64 63 61 59 57 
156 69 67 65 63 61 64 62 6o 58 57 
155 68 66 64 62 6o 63 61 59 57 56 
154 67 66 63 62 59 62: 61 59 57 55 
153 66 ~ 62 61 58 61 6o 58 56 54 152 66 62 6o 58 61 59 57 ~ 54 151 65 63 61 59 57 6o 59 57 53 
150 64 62 6o 58 56 59 58 56 51.~ 52 
149 63 62 59 58 55 59 57 55 53 52 
148 62 61 58 57 54 58 57 ~ 52 51 147 62 6o 58 56 54 57 56 52 50 
146 61 59 57 §~ 53 57 §~ 53 51 50 145 6o 58 56 52 56 52 50 49 
144 59 58 55 54 51 ~ 54 52 50 48 143 58 57 54 53 50 5J 51 49 47 
142 58 56 54 52 ~~ 54 5~ 50 48 47 141 57 ~ 53 51 53 52 ~0 47 46 140 56 52 50 48 52 51 ·9 47 
139 §~ 54 51 50 47 52 50 48 138 53 50 49 46 51 50 
137 54 52 50 48 46 50 
136 53 51 49 47 45 
13~ 52 50 48 46 13 51 ~~ 47 133 50 
132 50 
T.A:BLE OF NOF.!t1S 
Metropolitan Arithmetic Fundamentals Deviation Indices Corresponding to 
Comprehensive Standard Scores for Grade Seven 
Comp. Grade 
Stand. 
Score 7~0 7.1 7.2 7-3 7 .l+ 7.5 7;".6 7·7 7.8 7·9 
282 134 132 126 125 123 
281 135 134 132 126 125 123 
280 136 134 133 131 125 124 122 
279 136 136 134 132 130 125 123 122 
278 139 136 135 133 132 129 124 123 121 
277 139 138 135 131+ 132 131 129 123 122 120 
276 139 137 134 134 132 130 128 123 122 120 
27~ 138 136 13~ 133 131 129 127 122 121 119 
, 27 137 136 13:3 132 130 129 127 122 120 119 
273 136 135 132 132 129 128 126 121 120 118 
272 136 134 132 131 129 127 125 120 119 117 
271 135 134 131 130 128 127 125 120 119 117 
270 134 133 130 129 127 126 124 119 118 116 
269 134 132 129 129 127 125 123 119 117 116 
268 133 132 129 128 126 125 122 118 117 115 
267 132 131 128 127 125 124 122 117 116 114 
266 132 130 127 127 125 123 121 117 116 114 
265 131 129 127 126 124 122 120 116 115 113 
264 130 129 126 125 123 122 120 116 114 113 
263 129 128 125 12a 122 121 119 115 114 112 
262 129 127 12~ 12 122 120 118 1'14 113 111 
261 128 127 12 123 121 120 118' 114 113 111 
260 121; 126 123 122 120 119 117 113 112 110 
259 127 125 122 122 120 118 116 113 111 110 
258 126 12a 122 121 119 118' 115 '112 111 109 
257 125 12 121 120 118 llT 115 111 110 108 
256 125 123 120 120 118 116 114 111 110 108 
255 124 122 120 119 117 115 113 110 109 107 
254 123 122 119 118 116 115 113 110 108 107 
253 122 121 118 118 115 114 112 109 rog· 106 
252 122 120 llg: 117 115 113 111 108 107 105 
251 121 120 117 116 114 . "113 111 108 107 105 
250 120 119 116 115 113 112 110 107 106 1o4 
Metropolitan Arithmetic Fundenentals Deviation Indices Corresponding to 
Comprehensive Standard Scores for Grade Seven 
Comp. Grade 
Stand. 
Score 7.0 7.1 7~2 7-3 7 )J. .. 7·5 7.6 1·1 7.S 7-9 
249 120 llS 115 115 . 113 111 109 107 105 lo4 
24S 119 llS Il~ 114 112 111 lOS 106 105 103 
247 llS 117 11 113 111 110 lOS 105 lo4 102 
246 llS u6 113 113 111 109 107 10~ lo4 102 
.. 245 117 115 113 112 110 lOS 106 10 103 101 
244 116- 115 112 111 109 lOS 106 lo4 102 101 
243 115 114 111 111 1os· 107 10~ 103 102 I roo I 242 11~ 113 111 110 lOS 106 10 102 101 99 241 11 113 110 109 107 106 104 102 101 99 
240 113 112 109 lOS 106 105 103 101 [!QQJ 9S 
239 113 111 lOS 108 106 104 102 101 99 9S 
238 112 111 lOS 107 105 lo4 101 l1oo1 99 97 
237 111 110 107 106 104 103 101 99 9S 96 
236 111 109 106 106 lo4 102 l1ool 99 9S 96 
23~ 110 lOS 106 i~ 103 101 99 9S 97 95 23 109 lOS 106 102 101 99 9S 96 ~~ 233 lOS 107 104 104 101 11001 9S 97 96 
232 lOS 106 Jlo4 103 101 99 97 96 95 93 
231 107 106 103 102 l1ool 99 96 96 95 93 
230 106 105 102 101 99 98 96 95 94 92 
229 106 lo4 101 101 99 97 95 95 93 92 
22S i~ lo4 101 11001 9S 96 94 94 93 91 227 103 11001 99 97 96 94 93 92 90 
226 lo4 102 99 99 96 9~ 93 93 92 90 22~ 103 101 99 98 96 ~4 92 92 91 89 22 102 101 9S 97 ~~ 92 92 90 S9 223 101 1100] 97 96 93 91 91 90 88 
222 101 99 96 96 94 92" 90 90 89 87 
221 11001 99 96 95 93 92 89 90 89 8T 
220 99 98 95 94 92 91 S9 89 88 S6 
219 99 97 94 94 92 90 88 S9 8T S6 
218 9S 96 94 93 91 89 8T 88 87 S5 
217 97 96 93 92 90 S9 ~~ S7 S6 S4 216 96 §~ 92 92 89 ss S7 S6 S4 215 96 92 91 S9 87 85 S6 85 83 
214 95 94 91 90 8S S7 S5 S6 S4 S3 
213 94 93 90 S9 87 86- S4 85 S4 S2 
212 94 92 89 S9 87 S5 83 S4 S3 Sl 
II 
211 93 92 89 88 86 85 S2 S4 83 81 





Metro:politan .Arithmetic Fund.amentaJ.s Deviation Indices Oorres:ponding to 
Comprehensive Standard Scores for Grade Seven 
Comp. Grade 
--Stand. 
Scores 7.0 7.1 7.2 7.3 7.4 7-5 7.6 7~7 7~8 7.'3 
209 92 90 87 87 ~~ 83 81 83 81 so 208 91 89 87 86 82 so 82 81 79 
207 90 89 86 S5 S3 82 so 81 so 78 
206 89 88 85 85 S2 81 79 S1 so 7S 
205 S9 S7 ~ s4 S2 so 7S so 79 77 2o4 ss S7 83 81 so 78 80 7S 77 
203 S7 s6 S3 S2 so 79 77 79 7S 76 202 S7 85 82 S2 so 7S 76 7S 77 75 201 S6 ~ S2 S1 79 78 75 7S 77 i~ 200 85 Sl so 7S 77 75 77 76 
199 85 S3 so so 78 76 74 77 75 74 
198 84 S2 so 79 77 75 73 76 +~ 73 197 S3 S2 79 78 76 7~ 73 75 72 196 82 S1 7S 78 75 1 · 72 75 74 72 
19~ 82 so 7S 77 75 73 11 74 73 71 19 S1 so 77 76 74 73 71 74 72 71 
193 so 79 76 75 73 72 70 73 72 70 
I 192 so 7S 75 75 73 71 69 72 70 6g 191 79 7S 75 74 72 71 68 72 71 69 
190 78 77 74 73 71 70 6s 11 70 6s 
1S9 78 76 73 73 71 69 67 11 69 6s 
188 77 75 73 72 70 68 66 70 69 67 
187 76 i~ 72 71 69 68 66 69 6s: 66 186 75 71 71 68 . 67 ~ 69 68 66 i~ 75 73 11 70 68 66 6s: 67 65 74 73 70 69 67 66 64 68 66 65 
1S3 73 72 69 68 66 ~ 63 67 66 64 182 73 71 68 68 66 62 66 65 63 
1Sl 72 71 68 67 65 64 61 66 65 63 
180 71 70 67 66 64 63 61 65 64 62 
179 71 69 66 66" 64 62 6o 65 63 62 
178 70 68 66 ~ 63 61 59 64 63 61 177 . 69 68 65 62 61 59 63 62 60 
176 68 67 64 64 61 6o 58 63 62 Go 
I 175 68 66 64 63 61 59 57 62 61 59 174 67 66 6:3 62 6o 59 57 62 6o 59 
173 66 65 62 61 59 58 56 61 60 58 
172 66 64 61 61 59 57 55 60 59 57 
171 65 64 61 6o 58 57 54 6o 59 57 
170 64 63 6o 59 57 56 54 59 58 56 
Metropolitan Arithmetic Fundamentals Deviation Indices Corresponding to 




Score 7.0 7-1 7.2 7-3 7.4 7.5 7.6 7·7 7.8 
169 64 62 59 59 57 55 53 59 57 56 
168 63 61 59 58 56 54 52 58 57 55 
167 62 61 5S 57 55 54 52 57 56 54 
166 61 6o 57 57 54 53 51 57 56 54 
i~ 61 59 57 56 54 52 50 56 §~ 53 60 59 56 55 53 . 52 50 56 53 
163 59 58 55 54 52 51 49 55 54 52 
162 59 57 54 54 52 50 48 54 53 51 
161 58 57 54 53 51 50 47 54 53 51 
16o 57 56 53 52: 50 49 46 53 52 50 
159 57 55 52 52: 50 48 45 53 51 50 
158 56 54 52 51 49 47 45 52 51 49 
157 §~ 54 51 50 48 47 44 51 50 156 53 50 50 47 46 43 51 50 
155 54 52 50 49 47 45 43 50 
154 53 52 49 48 46 ~ 42 50 153 52 51 48 47 45 41 
152 52 50 47 47 ~ 43 4o 151 51 50 47 46 43 
150 50 49 46 45 43 42 
149 50 48 45 ~ 43 148: 49 47 45 
147 48 47 44 
146 47 46 43 





TABLE OF NORMS 
Metropolitan Arithmetic Fundamentals Deviation Indices Corresponding to 
Comprehensive Standard Scores for Grade Eight 
Comp. GTade 
Stand. 
Score 8.0 8.1 8.2 8.3 8.4 8.5 
285 124 122 121 120 119 119 
284 123 122 120 120 119 118 
283 123 121 120 119 118 117 
282 ":"-- 122 120 119 119 117 117 
281 122 120 119 118 117" 116 
280 121 119 118 117 116 116 
279 120 ll9 117 117 116 11~ 
278 120 us 117 116 11~ 11 f 
277 119 117 116 116 11 114 
276 119 117 116 11~ 114 113 275 118 1!6 11~ 11 ° 113 113 
274 117 116 11 114 113 112 
273 117 115 114 113 112 111 
272 116 114 11J 113 111 111 
271 116 114 113 112 111 110 
270 115 113 112 111 110 110 
269 114 113 111 111 110 109 
268 114 112 111 110 109 108 
267 113 11.1 110 1.10 108 108 
266 113 111 110 109 108 107 
265 112 110 109 lOS 107 107 
261-~ 111 110 108 lOS 107 106 
263 111 109 lOS 107 106 105 
262 110 108 107 107 105 105 
261 110 lOS 107 106 105 lo4 
260 109 107 106 105 104 lo4 
259 lOS 107 105 i~ lo4 103 258 108 106 105 103 102 
257 107 105 104 lo4 102 102 
256 107 105 1o4 103 102 101 
255 106 1o4 103 102 101 101 
254 105 lo4 102 102 101 llOOI 
253 105 103 102 101 llOO I 99 
252 lo4 102 101 lO:J.i 99 99 
251 104 102 101 1100 I 99 9S 
250 103 101 11001 99 9S 9S 
I 
I 
Metropolitan Arithmetic Fundamentals Deviation Indices Corresponding to 
Comprehensive Standard Scores for Grade Eight 
Comp. Grade 
I Stand. 
Score 8.0 8.1 8.2 8.3 8.4 8.5 
249 102 101 99 99 98 97 
248 102 1100] 99 98 97 96 
247 101 99 9S 9S 96 96 
246 101 99 9S 97 96 95 
245 j1ooj 9S 97 96 95 §~ 244 99 98 96 96 95 
243 99 97 96 95 94 93 
242 9S 96 95 95 93 93 
241 9S 96 §~ 94 93 92 240 97 95 93 92 92 
239 96 95 93 93 92 91 
23S 96 94 93 92 91 90 
237 95 93 92 92 90 90 
236 95 93 92 91 90 S9 
235 94 92 91 90 89 89 
234 93 92 90 90 S9 88 
233 93 91 90 89 gg 87 
232 92 90 89 89 88 87 
231 92 90 89 88 87 86 
230 91 89 ss 87 86 86 
229 90 89 87 87 s6 85 
228 90 gg S7 86 S5 s4 
227 89 87 86 s6· S4 84 226. 89 87 86 S5 84 83 
22~ ss S6 ~ 84 S3 S3 22 S7 86 s4 83 82 
223 s~ ~ S4 S3 S2 S1 222 86 83 83 81 81 
221 S6 s4 S3 82 S1 so 
220 S5 S3 S2 S1 so so 
219 84 S3 81 S1 so 79 
21S S4 82 81 so 79 78 
217 83 81 so so 7S 78 
216 83 S1 so 79 7S 77 
215 82 so 79 78 77 77 
214 81 so 78 78 77 76 
213 81 79 78 77 7:6 75 






!I I IL 
I 
II Metropolitan Arithmetic Fundamentals Deviation Indices Corresponding to 
Comprehensive Standard Scores for Grade Eight II 
I 
Comp . Grade 
Stand. 
Score 8.0 8.1 S.2 8.3 8.4 8.5 
209 78 77 75 75 74 73 
208 78 76 75 74 73 72 
207 77 75 74 74 72 72 
206 77 75 74 73 72 71 I 205 76 74 73 72 71 71 
2o4 75 74 72 72 71 70 
jl 203 75 73 72 71 70 69 
202 74 72 71 71 69 69 
201 74 72' 71 70 69 68.· I 200 73 71 70 69 6S 6S 
199 72' 71 69 69 6S 67 
198 72 70 69 68 67 66 
197 71 69 68 68 66 66 
196 71 69 68 67 66 65 
195 70 68 67 66 65 ~R 194 69 68· 66 66 ~ 193 69 67 66 65 63 
192 6-8 66 65 65 63 63 
191 68 66 65 64 63 62 
190 67 65 64 63 62 62 
189 66 65 63 63 62 61 
188 66 64 63 62 61 60 
187 65 63 62 62 6o 60 
186 65 63 62 61 6o 59 
II i~ 64 62 61 60 59 59 63 62 6o 6o 59 58 
183 63 61 6o 59 58 57 li 182 62 6o 59 59 57 57 
181 62 6o 59 58 57 56 
180 61 59 58 57 56 56 
179 6o 59 57 57 56 6-
178 6o 58 57 56 55 §4 
177 59 57 56 56 54 54 
176 59 57 56 §~ 54 53 175 58 56 55 53 53 
174 57 56 54 54 53 52 
I 173 57 55 54 53 52 51 
1172 56 54 53 53 51 51 171 56 54 53 52 51 50 II 1170 55 53 52 51 50 50 
i II 
. II 
r-1etropo1itan Arithmetic Fundamentals Deviation Indices Corresponding to 




























8.1 8. 2 8. 3 8. 14- 8.5 
53 51 51 50 49 
52 51 50 49 
















II TABLE OF NORMS 
I Metropolitan Arithmetic Problems Deviation Indices Corresponding To 
Comprehensive Stende..rd. Scores For Grade Four 
Comp .. Grade I 
Stand. I 
Score 4 . 5 4.6 4.7 4.8 4.9 I 
-
239 174 
238.! 182 173 
237 182 179 172 
236 183 181 178 171 
235 183 182 179 177 170 
234 182 181 178 175 168 
233 181 179 f77 174 167 
232 179 178 175 173 166 
231 178 177 i74 172 165 
230 177 175 173 170 164 
229 175 174: 172 169 162 
228 174 173 170 168 161 
227 173 172 169 166 172 
226 172 170 168 165 159 
225 170 169 166 164 158 
224: 169 168 165 162 156 
223 168 1 66 164 161 155 
222 166 1 65 162 160 154: 
221 165 164 161 . 159 153 
220 164 162 160 157 152 
219 162 161 159 156 150 
218 161 160 157 155 149 
217 160 159 156 153 148 
216 159 157 155 152 147 
215 157 156 153 151 146 
214 156 155 152 149 144 
213 155 153 151 148 143 
212 153 152 149 147 142 
211 152 151 148 146 141 




'I 1~etropo1i tan Arithmetic Problems Deviation Indices Corresponding I' 
It 
To 
.I Comprehensive Standard Scores For Grade Four 
'I 
'I I, I Oomp. Grade ,, I II 
I Stand. ,, 




I 209 149 148 146 143 138 I I 
I 
208 148 147 144 142 137 ' 
207 147 146 143 140 136 II I 206 146 144 142 139 135 
I 205 144 143 140 138 134 jl 
II 
204 143 142 139 136 132 :I 
203 142 140 138 135 131 II I 202 140 139 136 134 130 
I 
201 139 138 135 133 129 
II 
200 138 136 134 131 128 
I 199 136 135 133 130 126 
I 198 135 134 131 129 125 
I 
197 134 133 130 127 124 q 
196 133 131 129 126 123 
I! 
195 131 130 127 125 122 
II 
194 130 129 126 123 120 
193 129 127 125 122 119 I 192 127 126 123 121 118 
191 126 125 122 120 117 
190 125 123 121 118 116 
189 123 122 120 117 114 
188 122 121 118 116 113 
187 121 120 117 114 112 
186 120 118 116 113 111 
185 118 117 114 112 no 
184 117 116 113 110 108 
183 116 114 112 109 107 
182 114 113 110 108 106 
181 113 112 109 107 105 
180 112 110 108 105 104 
179 110 109 107 104 102 
178 109 108 105 103 101 
177 108 107 104 101 11001 
I 
176 107 105 103 110o1 99 
175 105 104 101 99 98 
I 174 104 103 11oo 1 97 96 
! 173 103 101 99 96 95 II II 172 101 1100 1 97 95 94 I 171 )1001 99 96 93 93 ,, 
JL o 










I Metropolitan Arithmetic Problems Deviation I ndices Corre sponding To Comprehensive Standard Scores For Grade Four 
Comp . Gl·ade 
Stand. 
Score 4 . 5 4.6 4 . 7 4 .8 4 . 9 
169 97 96 93 91 90 
168 96 95 92 90 89 
167 95 93 91 88 88 
166 93 92 90 87 87 
165 92 91 88 86 86 
164 91 90 87 84 84 
163 90 88 86 83 83 
162 88 87 84 82 82 
161 87 86 83 80 81 
160 86 84 82 79 80 
159 84 83 80 78 78 
158 83 82 79 77 77 
157 82 80 78 75 76 
156 80 79 77 74 75 
155 79 78 75 73 74 
154 78 77 74 71 72 
153 77 75 73 70 71 
152 75 74 71 69 70 
151 74 73 70 67 69 
150 73 71 69 66 68 
149 71 70 67 65 66 
148 70 69 66 64 65 
147 69 67 65 62 64 
146 67 66 64 61 63 
145 66 65 62 60 62 
144 65 64 61 58 60 
143 64 62 60 57 59 
142 62 61 58 56 • 58 
141 61 60 57 54 57 
140 60 58 56 53 56 
139 58 57 54 52 54 
138 57 56 53 51 53 
137 56 54 52 49 52 
136 54 53 51 48 51 
135 53 52 49 47 50 
I 134 52 51 48 45 48 
133 51 49 47 44 47 
,I 132 49 48 45 4-3 46 
131 48 47 44 41 45 I 




I II I 
i! 
Metropolitan Arithmeti c Problems Deviation Indices Corresponding To 
Comprehensive Standard Scores For Grade Four 
Comp. Grade 
Stand. 
Score 4.5 4 .6 4.7 4 .8 4 . 9 
129 45 44 41 39 42 
128 44 43 40 38 41 
127 43 41 39 36 40 
126 41 40 38 35 39 
125 40 39 36 34 38 
124 39 38 35 32 36 
123 38 36 34 31 35 
122 36 35 32 30 34 
121 35 34 31 29 33 








TABLE OF NORMS I 
Metropolitan Arithmet ic Problems Deviation Indices Corre spending to 




Score 5.0 5.1 5.2 5 . 3 5.4 5 . 5 5.6 5 . 7 5.8 5.9 
248 142 
247 150 142 
246 157 150 149 l.41 
245 158 156 149 148 140 
244 164 157 155 148 147 139 
243 165 163 156 154 147 146 135 
242 172 164 162 155 153 146 145 138 
241 173 171 163 161 154 152 145 144 137 
240 173 172 170 162 159 153 151 144 143 136 
239 172 171 168 161 158 152 150 143 142 135 
238 171 170 167 159 157 151 149 142 141 134 
237 170 168 166 158 156 150 148 141 140 134 
236 168 167 165 157 155 149 147 141 139 133 
235 167 166 164 156 154 148 146 140 138 132 
234 166 165 162 155 153 147 145 139 137 131 
233 165 164 161 154 152 146 144 138 136 130 
232 164 162 160 153 151 145 143 137 135 130 
231 162 161 159 152 150 144 142 136 134 129 
230 161 160 158 151 148 143 141 135 133 128 
229 160 159 156 150 147 142 140 134 132 127 
228 159 158 155 148 146 141 139 133 132 126 
227 158 156 154 147 145 140 138 132 131 126 
226 156 155 153 146 144 139 137 132 130 125 I 225 155 154 152 145 143 138 136 131 129 124 
224 154 153 150 144 142 137 135 130 128 123 
223 153 152 149 143 141 136 134 129 127 122 
222 152 150 148 142 140 135 133 128 126 . 122 
. 221 150 149 147 141 139 134 132 127 125 121 
220 149 148 126 140 137 133 . 131 126 124 120 
219 148 147 144 139 136 132 130 125 123 119 
218 147 146 143 137 135 131 129 124 123 118 
217 146 144 142 136 134 130 128 123 122 118 
216 144 143 141 135 133 129 127 123 121 117 
215 143 142 140 134 132 128 126 122 1~ 116 
214 142 141 138 133 131 127 125 121 119 115 
213 141 140 137 132 130 1 26 124: 120 118 114 
212 140 138 136 131 129 125 123 119 117 114 
211 138 137 135 130 128 124 122 118 116 113 





Metropolitan Arit~etic Problems Deviation Indices Corresponding to· I 




Score 5.0 5.1 5.2 5.3 5.4 5.5 5.6 5.7 5.8 5.9 
209 136 135 132 128 125 122 120 116 114 111 
208 135 134 131 126 124 121 119 115 114 110 
207 134 132 130 125 123 120 118 114 112 110 
206 132 131 129 124 122 119 117 114 112 109 
205 131 130 128 123 121 118 116 113 111 108 
204 130 129 126 122 120 114 115 112 110 107 
203 129 128 125 121 119 116 114 111 109 106 
202 128 126 124 120 118 li5 113 110 108 106 
201 126 125 123 119 117 114 112 109 107 105 
200 125 124 122 118 115 113 111 108 106 104 
199 124 123 120 117 114 112 110 107 105 103 
198 123 122 119 115 113 111 109 106 105 102 
197 122 120 118 114 112 110 108 105 104 102 
196 120 119 117 113 111 109 107 105 103 101 
195 119 118 116 112 110 108 106 104 102 11ool 
194 118 117 114 111 
' 
109 107 105 103 101 99 
193 117 116 113 110 108 106 104 102 1100] 98 
192 116 114 112 109 107 105 103 101 99 98 
191 114 113 111 108 106 104 102 [oQJ 98 97 
190 113 112 110 107 104 103 101 99 97 96 
I 189 112 111 108 106 103 102 /100] 98 96 95 
111 110 107 104 102 101 99 97 95 
•I 
188 94 I· 
187 110 108 106 103 101 [1ool 98 96 95 94 I 
186 108 107 105 102 [toQJ 99 97 95 94 93 I 
185 107 106 104 101 99 98 96 95 93 92 I 
184 106 105 102 [100( 98 97 95 94 92 91 
183 105 104 101 99 97 96 94 93 91 90 
182 104 102 lwol 98 96 95 93 92 90 90 
181 102 101 99 97 94 94 92 91 89 89 
180 101 l100/ 98 96 93 93 91 90 88 88 I 
179 [1odi 99 96 94 92 92 90 89 8? 87 I 
178 99 98 95 93 91 91 89 88 86 86 I 177 98 96 94 92 90 90 88 87 86 86 ! 
176 96 95 93 91 89 89 87 86 85 85 
175 95 94 92 90 88 88 86 86 84 84 
174 94 93 90 89 87 87 85 85 83 83 
173 93 92 89 88 86 86 84 84 82 82 
1! 172 92 90 88 87 85 85 83 83 81 82 
l7l 90 89 87 86 83 84 82 82 80 81 







Metropolitan Arithmetic Problems Deviation I ndices Corresponding to 
II 
I 
Comprehensive Standard Scor es for Grade Five I 
Camp . Grade 
I Stand. Score 5.0 5.1 5. 2 5 .. 3 5.4 5.5 5 .. 6 5.7 5.8 5 .• 9 
169 88 87 84 83 81 82 80 80 78 79 
168 87 86 83 82 80 81 79 79 77 78 
I 
167 86 84 82 81 79 80 78 78 77 78 
166 84 83 81 80 78 79 77 77 76 77 
165 83 82 80 79 77 78 76 77 75 76 I 164 82 81 78 78 76 77 75 76 74 75 
163 81 80 77 77 75 76 74 75 73 74 
162 80 78 76 76 74 75 73 74 72 74 
161 78 77 75 75 72 74 72 73 71 73 I 
160 77 76 74 74 7l 73 71 72 70 72 
159 76 75 72 72 70 72 70 71 69 71 
158 75 74 71 71 69 71 69 70 68 70 
157 74 72 70 70 68 70 68 69 68 70 
156 72 71 69 69 67 69 67 68 67 69 I 
155 71 70 68 68 66 68 66 68 66 68 I 154 70 69 66 67 65 67 65 67 65 67 
153 69 68 65 66 64 66 64 66 64 66 
152 68 66 64 65 63 65 63 65 63 66 I 
151 66 65 63 64 61 64 62 64 62 65 
I 150 65 64 62 63 60 63 61 63 61 64 
I 
149 64 63 60 61 59 62 60 62 60 63 I 
148 63 62 59 60 58 61 59 61 59 62 
I 147 62 60 58 59 57 60 58 60 59 62 146 60 59 57 58 56 59 57 59 58 61 
145 59 58 56 57 55 58 56 59 57 60 
144 58 57 54 56 54 57 55 58 56 59 
143 57 56 53 55 53 56 54 57 55 58 
142 56 54 52 54 52 55 53 56 54 58 
!~ 
~~ 141 54 53 51 53 50 54 52 55 53 57 
140 53 52 50 52 49 53 51 54 52 56 
139 52 51 48 50 48 52 50 53 51 55 
138 51 50 47 49 47 51 49 52 50 54 
137 50 48 46 48 46 50 48 51 50 54 
136 48 47 45 47 45 49 47 50 49 53 
135 47 46 44 46 44 48 46 50 48 52 
134 46 45 42 45 43 47 45 49 47 51 
133 45 44 41 44 42 46 44 48 46 50 
132 44 42 40 43 41 45 43 47 45 
131 42 41 39 42 39 44 •42 46 I 
' 
130 41 40 38 41 38 43 41 45 
I 
I 
l-1etropoli tan Arithmetic Problems Devi ation Indices Corresponding to 
Comprehensive Standard Scores for Grade Five 
Comp. Grade 
Stand. 
Score 5 . 0 5.1 5.2 5 . 3 5 . 4 5.5 5.6 5 . 7 5.8 
129 40 39 36 39 37 42 40 
128 39 38 35 38 36 41 
127 38 36 34 37 35 
126 36 35 33 36 34 
125 35 34 32 35 
124 34 33 30 
123 33 32 
122 32 30 
121 30 
120 29 
5 . 9 
~====11=----=---=---=-===--=----=--·=---=-=-===ir====t 
TABLE OF NORMS 
~-
Metropolitan Arithmetic Proi1ems Deviati on Indices Corresponding to 
Comprehensive Standard Scor es for Grene Six 
Oomp. Gra de 
Stand. 
Score 6.0 6 .1 6 , 2 6. 3 6 . 4 6 . 5 6. 6 6 . 7 6 . 8 6 . 9 
257 132 
256 132 132 
255 133 132 131 ' 
254 134 132 131 130 
253 134 133 132 130 129 
252 140 134 133 132 131 129 129 
251 141 139 134 132 132 130 129 128 
250 142 140 138 133 132 131 129 128 127 
.; 
249 142 141 139 138 13 2 131 130 129 127 127 
248 142 140 138 137 132 130 129 128 127 126 
247 141 139 138 136 131 129 129 127 126 125 
246 140 138 137 135 130 129 128 127 125 125 
245 139 138 136 134 129 128 127 126 125 124 
244 138 137 135 134 129 127 127 125 124 123 
243 138 136 134 133 128 127 1 26 125 123 122 
242 137 135 134 132 127 1 26 125 124 122 122 
241 136 134 133 131 1 27 125 125 1 23 122 121 
240 135 134 132 130 126 125 124 122 121 120 
239 134 133 131 130 125 124 123 122 120 120 
238 134 132 130 129 125 123 122 1 21 120 119 
237 133 131 130 128 1 24 122 122 120 119 118 
236 132 130 129 127 123 122 121 120 118 118 
235 131 130 128 126 122 121 120 119 118 117 
234 130 129 127 126 122 120 120 118 117 116 
233 130 128 126 125 121 120 119 118 116 115 
232 129 127 126 124 120 119 118 117 115 115 
231 128 126 125 123 1 20 118 118 116 115 114 
230 121 126 124 122 119 118 117 115 114 113 
229 126 125 123 122 118 117 116 115 113 113 
228 126 124 122 121 118 116 115 114 113 112 
227 1 25 123 122 120 117 115 115 113. 112 111 
226 124 122 121 119 116 115 114 113 111 111 
225 1 23 122 120 118 115 114 113 112 111 110 
224 122 121 119 118 115 113 1 13 111 110 109 
223 122 120 118 117 114 113 112 111 109 108 
222 121 119 118 116 113 112 111 110 108 108 
221 120 118 117 115 113 111 111 109 108 107 
220 119 118 116 114 112 111 110 108 107 106 
1/ 
\ I ~  
Metropolitan Arithmetic Problems Deviation Indices Cprresponding to I I Comprehensive Standard Scores for Grade Six 
Comp. Grade 
Stand. 
Score 6.0 6. 1 6.2 6. 3 6. 4 6.5 6.6 6.7 6.8 6 . 9 
219 118 117 115 114 111 110 109 108 106 106 
218 118 116 114 113 111 109 108 107 106 105 
217 117 115 114 112 110 108 108 106 105 104 
216 116 114 113 111 109 108 107 106 104 104 
215 115 114 112 110 108 107 106 105 104 103 1 
214 114 113 111 110 108 106 106 104 103 102 1 I 
213 1 14 112 110 109 107 106 105 104 102 101 
.212 113 111 110 108 106 105 104 103 101 101 
211 112 110 109 107 106 104 104 102 101 [@ 
210 111 110 108 106 105 104 103 101 110oj 99 1 
209 - 110 109 107 106 104 103 102 101 99 99 1 
208 110 108 106 105 104 102 101 ITQQJ 99 98 1 
207 109 107 106 104 103 101 101 99 98 97 
206 108 106 105 103 102 101 l@J 99 97 96 I 
205 107 106 104 102 101 110oj 99 98 96 96 1 
204 106 105 103 102 101 99 99 97 96 95 1 
I 203 106 104 102 101 I@ 99 96 96 95 94 1 
202 105 103 102 lloo] 99 98 97 96 94 94 
201 104 102 101 99 99 97 96 95 94 92 
200 103 102 j100f 98 98 96 96 94 93 92 
199 102 101 99 98 97 96 95 94 92 921 198 102 1 00] 98 97 96 95 94 93 92 91 
197 101 99 98 96 96 94 94 92 91 90 
196 l1oo l 98 97 95 95 94 93 92 90 89 
195 99 98 96 94 94 93 92 91 89 89 
194 98 97 95 94 94 92 92 90 89 88 
193 98 96 94 93 93 92 91 89 88 87 
192 97 95 94 92 92 91 90 89 87 87 
191 96 94 93 91 92 90 89 88 87 86 
190 95 94 92 90 91 89 89 87 86 85 
'I 
189 94 93 91 90 90 89 88 87 85 85 1 188 94 92 90 89 89 88 87 86 85 84 
187 93 91 90 88 89 87 87 85 84 83 1 
186 92 90 89 87 88 87 86 85 83 82 
185 91 90 88 86 87 86 85 84 82 82 I 
184 90 89 87 86 87 85 85 84 82 81 11 
183 90 88 86 85 86 85 84 82 81 80 11 
182 89 87 86 84 85 84 83 82 80 8o I 
181 88 86 85 83 85 83 82 81 80 79 








Metropolitan Arithmetic Problems Devia tion Indices Corresponding to 
Comprehensive Stru1dard Scores for Grade Six 
Conrp. Grade 
Stand .. 
Score . 6.0 6. 1 6.2 6.3 6. 4 6.5 6.6 6.7 6.8 6.91 
179 86 85 83 82 83 82 81 80 78 78 
178 86 84 82 81 82 81 80 79 78 771 
177 85 83 82 80 82 80 80 78 77 7 6 
176 84 82 81 79 81 80 79 78 7 6 75 · I 
175 83 83 80 78 80 79 78 77 75 75 1 
I 174 82 81 79 78 80 78 78 76 75 74 1 
173 82 80 78 77 79 78 77 75 74 73 . 
172 81 79 78 76 78 77 76 75 73 73 1 
171 80 78 77 75 78 76 75 74 73 72 1 I 
170 79 78 76 74 77 75 75 73 72 71 
169 78 77 75 74 76 75 74 73 71 71. 
168 78 76 74 73 75 74 73 72 71 7o I 
167 77 75 74 72 75 73 73 71 70 69 1 
166 76 74 73 71 74 73 72 71 69 68 
165 75 74 72 70 73 72 71 70 68 68 
164 74 73 71 70 73 71 71 69 68 67 1 
163 74 72 70 69 72 71 70 68 67 661 
162 73 71 70 68 71 70 69 68 66 66 1 
1 161 72 70 69 67 71 69 68 67 66 65 i 
160 71 70 68 66 70 68 68 66 65 64 1 
I 
159 70 69 67 66 69 68 67 66 64 64 
158 70 68 66 65 68 67 66 65 64 63 
I 157 69 67 66 64 68 66 66 64 63 62 156 68 66 65 63 67 66 65 64 62 61 I 155 67 66 64 62 66 65 64 63 61 611 
154 66 65 63 62 66 64 64 62 61 60 1 
153 66 64 62 61 65 64 63 61 60 591 
I 152 65 63 62 60 64 63 62 61 59 59 
151 64: 62 61 59 64 62 61 60 59 58 
150 63 62 60 58 63 61 61 59 58 57 
149 62 61 59 58 62 61 60 59 57 57 




61 59 58 56 61 59 59 57 
146 60 58 57 55 60 59 58 57 
145 59 58 56 54 59 58 57 
li 1 14.4 58 57 
55 54 59 57 57 
143 58 56 54 53 58 57 56 
1 142 57 55 54 52 57 56 ~ I 141 56 54 53 51 57 





Metropolitan Aritbmetic Problems Deviation Indices Corresponding to 
Comprehensive Standard Scores for Grade Six 
Co~. Grade 
Stand. 
Score ·. 6.0 6.1 6.2 6. 3 6.4 6. 5 6.6 6. 7 6.8 
139 54 53 51 50 
138 54 52 50 
137 '',~ 53 51 











TABLE OF NORMS I 
I 
Metropolitan Arithmetic Proilems Deviation Indices Corresponding to 
Comprehensive Standard Scores for Grade Seven 
Comp. Grade 
Stand .. I 
Score 7 . 0 7.1 7.2 7.3 7 .. 4 7 . 5 7.6 7.7 7. 8 7.9 1 
261 131 130 129 129 128 127 126 
260 131 130 129 129 128 127 126 125 
259 132 130 129 129 128 127 127 125 125 
258 132 131 129 129 128 127 127 126 125 124 
257 131 130 129 128 127 127 126 125 124 123 
256 130 129 128 127 127 126 125 125 123 122 
255 129 129 127 127 126 125 125 124 122 122 
254 129 128 127 126 125 125 124 123 122 121 
253 128 127 126 125 125 124 123 122 121 120 
I 252 127 127 125 125 124 123 122 122 120 120 
251 127 126 125 124 123 122 122 121 120 119 
250 126 125 124 123 122 122 121 120 119 118 
249 125 125 123 122 122 121 120 120 118 118 
24:8 125 124 122 122 121 120 120 119 118 117 
247 124 123 122 121 120 120 119 118 117 116 
246 123 122 121 120 120 119 118 118 116 115 
245 122 122 120 120 119 118 118 117 115 115 1 
244 122 121 120 119 118 118 117 116 115 ~ii ll 243 121 120 119 118 118 117 116 115 114 242 120 120 118 118 117 116 115 115 113 113 1 
241 1::;:) 119 118 117 116 115 115 114 113 112 11 240 119 118 117 116 115 115 114 113 112 111 1 
239 118 118 116 115 115 114 113 113 111 111 1 238 118 117 115 115 114 113 113 112 111 110 
237 117 116 115 114 113 113 112 111 110 109 
236 116 115 114 113 113 112 111 111 109 108 
235 115 115 113 113 112 111 111 110 108 108 
234 115. 114 113 112 111 111 l10 109 108 107 
233 114 113 112 111 111 110 109 108 107 106 
232 113 113 111 111 110 109 108 108 106 106 
231 113 112 111 110 109 108 108 107 106 105 











Metropolitan Arit~~etic Problems Deviation Ino~ces Corresponding to 
Comprehensive Stancb.rd Scores for Grade Seven 
Comp. · Grade 
Sta..."ld .• 
Score 7.0 7.1 7.2 7·3 7 . L~ 7·5 7 ~ 6 7.7 7. 3 7· 9 
229 111 111 109 108 108 107 106 106 lo4 104 
223 111 110 103 103 107 106 106 105 10L!. 103 
227 110 109 108 107 106 106 105 101.~ 103 102 
226 109 108 107 106 106 105 lOl.!. lOLf 102 101 
225 lOS 108 106 106 105 104 1Ql.~ 103 101 101 
224 108 107 166 105 101.~ 104 103 102 101 [100) 
223 107 106 105 101.!. 101.~ 103 102 101 !100/ 99 222 106 106 101~ 104 103 102 101 101 99 99 221 106 105 lOl.f 103 102 101 101 /1001 99 98 
I 220 105 104 103 102 101 101 /100/ 99 98 97 
219 104 104 102 101 101 1100) 99 99 97 96 218 104 103 101 101 /100/ 99 99 98 96 96 
217 103 102 101 hool 99 99 98 97 96 95 216 102 101 l lOOI 99 99 98 97 96 95 .. 94 215 101 101 99 99 98 97 96 96 9lF 94 214 101 /1001 99 98 97 96 96 95 94 93 213 j1oo l 99 98 97 96 96 95 9l.~ 93 92 212 99 99 97 96 96 95 gl :. 94 92 92 211 99 9G 96 96 95 94 94 93 92 91 210 98 97 96 95 94 94 93 92 91 90 
209 97 96 95 94 94 93 92 92 90 89 208 96 96 94 a ll 93 92 92 91 89 89 J • 207 96 95 o4 93 92 92 91 90 89 88 ./ 206 95 94 93 92 92 91 90 89 88 37 205 94 9l.~ 92 92 91 90 89 89 87 87 204 94 93 92 91 90 89 89 88 87 86 
203 93 92 91 90 89 89 88 87 86 85 202 92 92 90 89 89 88 87 87 85 85 201 92 91 89 89 88 87 87 86 85 84 200 91 90 89 88 87 87 86 85 84 83 
199 90 89 88 87 87 86 85 85 83 82 
198 89 89 87 87 86 85 85 81+ 82 82 
197 89 83 87 36 85 85 84 83 82 81 
196 88 87 86 85 85 84 83 82 81 80 




Uetropolitan Arit:b.metic Problems Deviation Inclices CorrespondinG to 
Comprehensive Stm1dard Scores for Grade Sevm1 
Comp. Gra de 
Stand. 
Score 7.0 7.1 7.2 7-3 7 l l .. 7. 5 7.6 7·7 7.8 7-9 
189 33 82 81 80 so 79 78 78 76 75 
H~S 32 82 so 80 79 78 78 77 75 75 
187 _,. 32 81 so 79 78 78 77 76 +~ 74 186 81 so 79 78 7S 77 76 75 73 
185 80 so 78 78 77 76 7) 75 73 73 
184 so 79 78 77 76 75 75 74 73 72 
133 79 78 77 76 75 75 74 73 72 71 
182 78 78 76 75 75 7~- 73 73 71 71 
181 78 77 75 75 74 73 73 72 71 70 
180 77 76 75 74 73 73 72 71 70 69 
179 76 75 7l+ 73 73 72 71 71 69 68 
173 75 75 73 73 72 71 71 70 68 68 
177 75 71~ 73 72 71 71 70 69 68 67 
176 74 73 72 71 71 70 69 68 67 66 
175 73 73 71 71 70 69 68 68 66 66 
174 73 72 71 70 6o _ ) 68 68 67 66 65 
173 72 71 70 69 68 68 67 66 65 61~ 
172 71 71 69 68 6S 67 66 66 64 64 
171 71 70 68 68 67 66 66 65 64 63 
170 70 69 68 67 66 66 65 64 63 62 
169 69 6S 67 66 66 65 64 64 62 61 
168 68 68 66 66 65 61~ 64 63 61 61 
167 68 67 66 65 64 6l i. 63 62 61 6o 
166 67 66 65 61~ 611- 63 62 61 6o 59 
165 66 66 61+ 64 63 62 61 61 59 59 1,..ll 66 65 61~ 63 62 61 61 6o 59 58 Q , 
163 65 64 63 62 61 61 60 59 58 57 
162 64 64 62 61 61 60 59 59 57 57 161 . 64 63 61 61 6o 59 59 58 57 
160 63 62 61 6o 59 59 58 57 56 
159 62 61 6o 59 59 58 57 57 
158 61 61 59 59 58 57 57 56 
157 61 6o 59 58 57 57 56 
156 6o 59 58 57 57 56 
155 59 59 57 57 56 
154 59 58 57 56 55 
153 58 57 56 
152 57 57 
I 151 57 
150 56 I 
I 
! 
TABLE 0:!1' NOBgs 
---
Hetropo1ita.n Arithmetic Problems Deviation Indices Correspond.ing to 
Com-orehensive Sta.nctard Scores for Grade Eight 
Comp . G:r ade 
Stand. 
8 lJ. ' Score s.o 8. 1 8.2 S. 3 . ' 8.5 
261 122 121 120 120 119 119 
260 121 120 120 119 119 118 
259 120 120 119 119 11S 117 
258 120 , 19 119 118 117 117 .... _ 
257 119 119 118 117 117 116 
256 119 n s 117 117 116 116 
255 ns 117 117 n6 n6 115 
254 117 ll7 n6 u6 115 114 
253 117 116 116 115 114 n4 
252 n6 n6 115 114 114 113 
251 116 115 114 n 4 113 113 
250 115 n l.:- 114 113 113 112 
2l+g n4 114 113 113 112 111 
248 114 113 113 112 111 111 
247 113 113 112 111 111 110 
246 113 112 111 111 110 no 
2~-5 112 111 111 110 110 109 
244 111 111 no 110 109 lOS 
243 1ll 110 110 109 lOS lOS 
242 110 110 109 lOS lOS 107 
241 110 109 lOS lOS 107 107 
240 109 lOB 108 107 107 106 
239 lOS lOS 107 107 106 105 
238 lOS 107 107 106 105 105 
237 107 107 106 105 105 101 !. 
236 . 107 106 105 105 104 lOl+ 
235 106 105 105 104 10~- 103 
234 105 105 104 lOl.~ 103 102 
233 105 10~- 104 103 102 102 
232 104 lo4 103 102 102 101 
231 1o4 103 102 102 101 101 






1Ietropoli tan Arithmetic Problems Lieviation I ndices Corresponding to I 
Comprehensive Standarc1 Scores for Grade Eight I 
Comp . Grade 
Stand. 
Score s .o 8.1 8.2 8~3 8.l+ 8.5 
229 102 102 101 101 ITQm 99 2215 102 101 101 l1ool 99 99 
227 101 101 /1001 99 99 98 226 ~ llool 99 99 98 98 225 0 99 99 93 98 97 224 99 99 98 98 97 96 
223 99 98 98 97 96 96 222 98 98 97 96 96 95 221 98 97 96 96 95 95 220 97 96 96 95 95 94 
219 96 96 1 94 I 95 95 93 218 96 95 95 94 93 93 
217 95 95 94 93 93 92 216 §~ 94 93 93 92 92 215 93 93 92 92 91 214 93 93 92 92 91 90 
213 93 92 92 91 90 90 212 92 92 91 90 90 89 
211 92 91 90 90 89 89 
210 91 90 90 39 89 88 
209 90 90 89 89 8S 87 I 208 90 89 89 88 87 87 j: 207 89 89 88 87 87 86 I 206 89 88 87 87 86 86 I 
205 88 87 87 86 86 85 204 37 87 86 86 85 gl.~ 
203 87 86 86 85 gl.~ 84 
I 
202 86 86 85 84 S4 83 
201 86 85 84 gl.j. 83 83 
200 85 84 84 83 83 82 
199 84 gl.~ 83 83 82 81 
198 84 83 83 82 81 81 
197 S3 83 ~2 81 81 so 
196 S3 82 81 81 so so t 195 82 Sl 51 so so 79 19t~ · S1 S1 so so 79 7S 
193 81 80 so 79 78 7S I 192 so so 79 78 78 77 I 191 so 79 78 7S 77 77 I 190 79 78 78 77 77 76 
Metro-politan Arithmetic Problems Deviation Indices Corresponding to 
-- ComJ)rehensive Standard Scores for C-rade Eight 
Comp. Grade 
•tl Stand. 
Score 8.0 8.1 8.2 8.3 8.4 8.5 
1:~9 78 78 77 77 76 75 188 7S 77 77 76 75 75 187 77 77 76 75 75 74 186 77 76 75 75 74 74 
185 76 75 75 74 74 73 184 75 7a 74 74 73 72 1S3 7~ t4 74 73 7? 72 182 7 73 72 72 71 
181 74 73 72 72 71 71 180 73 72 72 71 71 70 
179 72 72 71 71 70 69 
178 72 71 71 70 69 69 
177 71 71 70 69 69 6S 
176 71 70 &9 69 6S 6s 
175 70 69 69 6S 68 67 
174 . 69 69 68 6S 67 66 
173 69 68 68 67 66 66 
172 68 6S 67 66 66 65 
171 68 67 66 66 65 65 
170 67 66 66 65 65 ~-
169 66 66 65 65 64 
168 66 65 65 64 
167 65 65 64 
166 65 64 63 
165 64 63 
164 63 63 
163 63 





TABLE OF UOBMS 
Metropolitan Language Usage Deviation Indices Corresponding to 
Comprehensive Standard Scores for Grade Four 
Comp . Grade 
Stand. 










232 142 142 
231 142 142 141 
230 143 11.~2 141 11+o 
229 143 111-2 141 140 139 
228 11.~2 142 140 139 138 
227 1Lf2 141 139 138 138 
226 141 140 138 138 137 
225 140 139 138 137 136 
224 139 138 137 136 13~ 223 138 138 136 135 13 
222 138 137 135 134 134 
221 137 136 134 134 133 
220 136 135 13l.f 133 132 
219 135 13lf 133 132 131 
218 134 134 132 131 130 
217 134 133 131 130 130 
216 133 132 130 130 129 
215 132 131 130 129 128 
214 131 130 129 128 127 
213 130 130 128 127 126 
212 130 129 127 126 126 
211 129 128 126 126 125 
210 128 127 126 125 124 
Metropolitan Language Usage Deviation Indices Corres1Jonding to 
Comprehensive Standard Scores for Grade Four 
Comp . Grade 
Stand. 
Score 4.5 4 . 6 4.7 lL 8 .. 4.9 
209 127 126 125 124 123 
208 126 126 12l.~ 123 122 
207 126 125 123 122 122 
206 125 124 122 122 121 
205 124 123 122 121 120 
204 123 122 121 120 119 
203 122 122 120 119 118 
202 122 121 119 118 118 
201 121 120 118 118 117 
200 120 119 118 117 116 
199 119 118 117 116 115 
198 118 118 116 115 114 
197 118 117 115 114 114 
196 117 116 114 114 113 
195 116 115 114 113 112 
194 115 114 113 112 111 
193 114 114 112 111 110 
192 114 113 111 110 110 
191 113 112 110 110 109 
190 112 111 110 109 108 
189 111 110 109 108 107 
188 110 110 108 107 106 
187 110 109 107 106 106 
186 109 lOS 106 106 105 
185 108 107 106 105 104 
184 107 106 105 loLl· 103 
183 106 106 104 103 102 
182 106 105 103 102 102 
181 105 104 102 102 101 
lSO loLl· 103 102 101 [100) 
Metropolitan Language Usage Deviation Indices Corres~onding to 
Comprehensive Standard Scores for Gracte Four 
Comp. Grade 
Stand. 
Score l.~ .5 4. 6 4.7 4. e 4.9 
179 103 102 101 [QQJ 99 I 178 102 102 f!lQJ 99 98 
177 102 101 99 98 98 
176 101 f100) 98 98 97 
175 (10Ql 99 9S 97 96 
174 99 98 97 96 95 
173 98 98 96 95 94 
172 98 97 95 94 94 
171 97 96 94 94 93 
170 96 95 94 93 92 
).69 95 94 93 92 91 
168 9).~ 94 92 91 90 
167 94 93 91 90 90 
166 93 92 90 90 87 
165 92 91 90 89 88 
164 91 90 89 88 87 
163 90 90 88 87 86 
162 90 89 87 86 86 
161 89 ss 86 . 86 85 
160 88 87 86 85 84 
159 87 86 85 84 83 
158 86 86 84 83 82 
157 86 85 83 82 82 
156 85 s4 82 82 31 
155 84 83 82 81 80 
154 83 82 81 80 79 
153 82 82 80 79 78 
152 82 81 79 78 78 
151 81 80 78 78 77 
150 80 79 78 77 76 
149 79 78 77 76 75 
1~·8 715 78 76 75 74 
147 7S 77 75 . 74 14 
146 77 76 74 74 73 
145 76 75 74 73 72 
144 75 74 73 72 71 
143 74 74 72 71 70 
142 74 73 71 70 70 
141 73 72 70 70 69 
140 72 71 70 69 68 
I 
Hetro:9o1itan Language Usage Deviation Indices Corresponcling to 
Comyrehensive Standard Scores for Grade Four 
Comp. Gra.de 
Stand. 
Score 4~5 4.6 4.7 4.8 lJ. 9 . I 
139 71 70 69 68 67 
I 
-
138 70 70 68 67 66 
137 70 69 67 66 66 
136 69 68 66 66 65 
135 63 67 66 65 6l.J. 
134 67 66 65 64 63 
133 66 66 64 63 62 
132 66 65 63 62 62 
131 65 64 62 62 61 
130 6~· 63 62 61 60 
129 63 62 61 6o 59 
128 62 62 6o 59 53 
127 62 61 59 53 58 
126 61 6o 58 58 57 
125 60 59 58 57 56 
124 59 58 57 56 55 
123 58 58 56 55 54 
122 .. 53 57 55 51~ 54 
121 57 56 54 54 53 
120 56 55 54 53 52 
119 55 54 53 52 51 
118 54 54 52 51 50 
117 54 53 51 ~0 50 
116 ... 5~ 52 50 §g 49 
115 52 51 50 49 48 
114 51 50 49 48 47 
.113 50 50 43 47 46 
112 50 49 47 46 46 
111 49 48 46 46 45 
110 48 47 46 45 44 
109 47 46 45 1!.4 43 
108 46 46 44 43 42 
107 46 45 43 42 42 
106 45 44 42 42 41 
105 1~4 43 L~2 41 4o 
loL~ 43 1+2 41 4o 39 
103 42 42 4o 39 38 
102 42 41 39 38 38 
101 41 4o 38 38 37 I 100 l ~o 39 38 37 36 
I 
-
l'Ietro:politan Language Usage Deviation Indices Corresponding to 
Comprehensive Standard Scores for Grade Four 
Comp. Grade 
St8nd. 
Score 4.5 4. 6 4.7 4. 8 4.9 
99 39 3S 37 36 35 
9S 38 3S 36 35 34 
97 3S 37 35 34 34 
96 37 36 3l~ 34 33 
95 36 35 34 33 32 
9l.J· 35 34 33 32 31 
TA."BLE OF lWBMS 
Hetropo1itan Language Usage Deviation Indices Corres:poncing to 
Comprehensive Standard Scores for Grade Five 
Comp. Grade 
Stand. 
Score 5.0 5.1 5. 2 5.3 5.4 5· 5 5. 6 5· 7 5. 8 5· 9 
239 135 
238 137 135 134 
237 137 136 131~ 134 
236 138 138 136 135 p h 133 ..J' 
235 139 138 137 135 134 133 132 
234 141 139 138 137 136 134 134 132 131 
233 1~-1 140 138 138 136 135 13~- 133 131 130 
232 1~-0 139. 138 137 134 134 133 132 130 130 
231 1""'9 138 137 136 13 134 132 131 130 1g9 ) 
230 138 138 136 135 134 133 131 130 129 128 
229 138 137 135 134 133 132 130 130 12S 127 
228 137 136 134 134 132 131 130 1~9 127 126 
.... 227 136 135 . 134 133 131 130 129 1?.8 126 126 
226 135 134 133 132 130 130 128 127 126 125 
225 . 134 134 132 131 130 129 127 126 125 124 
224 134 133 131 130 129 128 126 126 124 123 
223 133 132 130 130 128 127 126 125 123 122 
222 132 131 130 1"'0 127 126 125 124 122 122 C...; 
221 131 130 129 128 126 126 124 123 122 121 
220 130 130 128 127 126 125 123 122 121 120 
219 130 129 127 126 125 124 122 122 120 119 
218 129 128 126 126 124 123 122 121 119 118 
217 128 127 126 125 123 122 121 120 118 118 
216 127 126 125 124 122 122 120 119 118 117 
215 126 126 124 123 122 121 119 118 117 116 
214 . 126 12~ 123 122 121 120 118 118 116 11~ 
213 125 12' 122 122 120 119 118 117 115 11 
212 124 123 122 121 119 118 117 116 114 114 
211 123 122 121 120 118 118 116 115 11~- 113 
210 122 122 120 119 118 117 115 114 113 112 
209 122 121 119 118 117 116 114 114 112 111 
208 121 120 118 118 116 115 114 11., 111 110 -) 
-
207 120 119 118 117 115 111J- 113 112 110 110 
206 119 118 117 116 114 114 112 111 . 110 109 
205 118 118 116 115 114 113 111 110 109 108 
20l.~ 118 117 115 114 113 112 110 110 108 107 
203 . 117 116 111.~ 114 112 111 110 109 107 106 
202 116 11~ 11ll 113 111 110 109 108 106 106 201 iiE 11""' 112 ii8 i62 108 i8l i8~ i~ 200 ii4 11~ 111 10:Z 
I ~ 
Metropolitan L&~guage Usage Deviation Indices Corresponding to 
Comprehensive StBndard Scores for Grade Five 
Comp . Grade 
Stend. 
Score 5.0 5.1 5. 2 5·3 5.4 5. 5 5.6 5-7 5. e 5-9 
"' 
199 114 113 111 110 109 lOS 106 106 104 103 
198 113 112 110 110 lOS 107 106 105 103 102 
197 112 111 110 109 107 106 105 10~· 102 102 
196 111 110 109 108 106 106 104 103 102 101 
195 110 110 lOS 107 106 105 103 102 101 t1oo l 
194 110 109 107 106 105 1011- 102 102 !1ooj 99 
193 109 lOS 106 106 104 103 102 101 99 98 
192 108 107 106 105 103 102 101 llOOf 98 9g 
191 107 106 105 lol~ 102 102 !1001 99 98 97 
190 106 106 101.~ 103 102 101 99 98 97 96 
189 106 105 103 102 101 ll QQj 98 98 96 95 
138 105 10)_~ 102 102 [QQJ 99 98 97 95 94 
187 104 103 102 101 99 98 97 96 94 94 
186 103 102 101 [too] 98 98 96 95 gl.~ 93 
185 102 . 102 !1001 99 98 97 95 9~· 93 92 
181+ 102 101 99 98 97 96 94 94 92 91 
183 101 [QQl 98 98 96 95 94 93 91 90 
182 ti®J 99 98 97 95 94 93 92 90 90 
181 99 98 97 96 Qll 94 92 91 90 89 -' r 
180 98 98 96 95 94 93 91 90 89 88 
179 98 97 95 94 93 92 90 90 88 87 
173 97 a~" 94 94 92 91 90 89 87 86 ..)0 
177 96 95 94 93 91 90 89 88 86 86 
176 95 911 93 92 90 90 83 87 e6 85 
175 94 94 92 91 90 89 87 86 85 84 
174 94 93 91 90 89 88 86 86 84 83 
173 0"" 92 90 90 88 37 86 85 83 82 ..)) 
172 92 91 90 89 87 86 85 84 82 82 
171 91 90 89 88 86 86 81~ 83 82 81 
170 90 ' 90 88 87 86 85 83 82 81 80 
169 90 89 87 86 85 84 82 82 so 79 
168 89 88 86 86 84 83 82 81 79 78 
167 88 87 86 85 83 82 81 80 78 78 
166 87 86 85 84 82 82 80 79 78 77 
165 86 86 84 83 82 81 79 78 77 76 
164 86 85 83 82 81 80 78 78 76 ~4 163 85 84 82 82 80 79 78 77 75 
162 84 83 82 81 79 78 77 76 74 74 
161 83 82 81 80 78 78 76 75 74 73 




Aetropolite.n LE'nguage Usage Deviation I ndi ces Corresponding to 
Comprehensi ve Standard Scores for Grade Five 
Com-o . Grade 
• 
Stand • 
Score 5.0 5.1 5. 2 5.3 5.4 5· 5 5. £ 5. 7 5. 8 5.9 
159 82 81 79 78 77 76 7'1 74 72 71 L ; 
158 81 80 78 78 76 75 74 73 71 70 
157 80 79 78 77 75 74 73 72 70 70 
156 79 78 77 76 74 74 72 71 70 69 
155 78 73 76 75 74 73 71 70 69 78 
154 78 77 75 7~- 73 72 70 70 6S 67 
153 77 76 74 71t- 72 71 70 69 67 66 
152 76 75 74 73 71 70 69 68 66 66 
151 75 74 73 72 70 70 68 67 66 65 
150 74 74 72 71 70 69 67 66 65 64 
149 74 73 71 70 69 68 66 66 64 ~3 
1~-8 73 72 70 70 63 67 66 65 63 62 
1).~ 7 72 71 70 69 67 66 65 64 62 62 
146 71 70 69 68 66 66 6~- 63 62 61 
145 70 70 68 67 66 65 63 62 61 60 
144 70 69 67 66 65 64 62 62 Go 59 
143 69 68 66 66 64 63 62 61 59 58 
142 68 67 66 65 63 62 61 Go 58 58 
141 67 66 65 6l.~ 62 62 6o 59 5S 571 
140 66 66 64 63 62 61 59 58 57 56 
139 66 65 63 62 61 6o 58 58 56 55 
138 65 61!. 62 62 60 59 58 57 55 54 
137 64 63 62 61 59 58 57 56 54 54 
136 63 62 61 6o 58 58 56 55 54 53 
135 62 62 6o 59 58 57 55 54 53 52 
13l.!. 62 61 59 58 57 56 5l.~ 54 52 51 
133 61 60 58 58 56 55 54 53 51 50 
132 Go 59 58 57 55 54 53 52 50 50 
131 59 58 57 56 54 54 52 51 50 49 
130 58 58 56 55 54 53 51 50 49 48 
129 58 57 55 54 53 52 50 50 48 47 
128 57 5S 5l.~ 54 52 51 50 49 47 1~6 
127 56 55 54 53 51 50 49 48 46 46 
126 55 54 53 52 50 50 48 47 46 45 
125 54 54 52 51 50 49 47 46 45 41~ 
124 54 53 51 50 L!-9 48 46 46 4ll 43 
123 53 52 50 50 48 47 46 L!-5 43 42 
122 52 51 50 49 47 46 45 l+ l.;. 42 42 
121 51 50 49 1~ g 46 ~-6 4ll l.~3 42 





Netropo1itan Language Use.ge Deviation Indices Corresponding to 
Comprehensive Standard Scores for Grade Five 
Comp. Grade 
Sta.ncl. 
Score 5.0 5.1 5.2 5.3 5.4 5.5 5.6 5-7 5.8 5.9 
119 50 l~9 47 l.~ 6 45 l~l+ 42 42 
118 49 ~·8 46 1.!.6 l.:.4 43 ~·2 41 
117 48 47 46 )_~ 5 l.!j 1.~.2 ~·1 4o 
116 47 46 l~5 4h 42 l.l2 4o 39 
115 46 1.~6 1.~4 1.~3 ~· 2 41 39 
11~· 46 1.~5 43 42 41 4o 38 
113 45 1.~4 42 42 4o 39 
112 4l.J. 43 LJ·2 l~1 39 38 
111 43 42 41 4o 3S 38 
110 42 42 4o 39 38 37 
109 42 41 39 38 '37 
108 41 l.~o 38 38 36 
107 4o 39 38 37 
106 39 38 37 36 
105 38 38 36 35 
104 38 37 5~ 34 103 37 36 
102 36 35 3l.j. 
101 35 34 
100 34 3l~ 
99 3LJ· 33 
98 33 32 
97 32 31 




TABLE OF 1WRHS 
Metropo1i tan Language Use.ge Deviation Indices Corresponding to 
Comprehensive Standard Scores for Grade Six I 
~ Comp . Grade Stand. 







244 130 129 
243 130 130 129 128 
242 132 130 130 129 128 127 
241 132 131 130 129 128 127 126 
240 134 134 132 131 130 129 128 127 126 126 
239 134 133 131 130 130 128 127 126 126 125 
238 133 132 130 130 129 127 126 126 125 121~ 
237 132 131 130 129 128 126 126 125 124 123 
236 131 130 129 128 127 126 125 12~ 123 122 
235 130 130 12G 127 126 125 124 123 122 122 
734 130 129 127 126 . 126 124 123 122 122 121 
233 129 123 126 126 125 123 122 122 121 120 
232 128 127 126 125 121~ 122 122 121 120 119 
231 127 126 125 124 123 122 121 120 119 118 
230 126 126 124 123 122 121 120 119 118 118 
229 126 125 123 122 122 120 119 118 118 117 
228 125 121~ 122 122 121 119 118 118 117 116 
227 124 123 122 121 120 118 llS 117 116 115 
226 123 122 121 120 119 118 117 116 115 llLL 
225 122 122 120 119 118 117 116 115 114 114 
224 1 22 121 119 118 118 116 115 114 114 113 
223 121 120 118 118 117 115 111~ 114 113 112 
222 120 119 118 117 116 114 114 113 112 111 
221 119 118 117 116 115 114 113 112 111 110 
220 118 1lfS 116 115 114 113 112 111 110 110 
219 118 117 115 114 114 112 111 110 110 109 
218 117 116 114 114 113 111 110 110 109 108 
217 116 115 114 113 112 110 110 109 lOS 107 
216 115 11~- 113 112 111 110 109 lOS 107 106 
215 111;. 114 112 111 110 109 lOS 107 106 106 
21l.j. 114 113 111 110 110 108 107 106 106 105 
213 113 112 110 110 109 107 106 106 105 104 




Hetropolitan Language Usage Deviation Indices Corresponding to 
Comprehensive St~~dard Score for Grade Six 
Com:p. Grade 
Stand. 
Score 6.0 6.1 6. 2 6.3 6.4 6.5 6.6 6.7 6. s 6.9 
209 110 109 107 106 106 lOl+ 103 102 102 101 
20S 109 lOS 106 106 105 103 102 102 101 f@t 
207 lOg 107 106 105 101.:. 102 102 101 (lOQf 99 
206 107 106 105 104 103 102 101 100{ 99 9S 
205 106 106 104 103 102 101 !1oo1 99 9S 9S 
204 1C6 105 103 102 102 (lOO j 99 98 98 97 
203 105 104 102 102 101 99 98 98 97 96 
202 104 103 102 101 11001 9S 98 97 96 95 
201 103 102 101 llOO j 99 98 97 96 95 94 
200 102 102 {1oo l 99 98 97 96 95 olJ. 94 .J ' 
199 102 101 99 98 98 96 95 94 OLI 93 .J r 
198 101 (toQ) 98 98 97 95 94 9l.J. 93 92 
197 1100! 99 98 97 96 94 94 93 92 91 
196 99 9S 97 96 95 94 93 92 91 90 
195 98 9S 96 95 94 93 92 91 90 90 
J.94 98 97 95 91_~ au 92 91 90 90 89 .J' 
193 97 96 94 a1· 93 91 90 90 89 ss :;-r 
192 96 95 94 93 92 90 90 89 8S S7 
191 95 9~l 93 92 91 90 S9 ss S7 86 
190 94 91.~ 92 91 90 89 ss '67 S6 86 
189 94 93 91 90 90 138 87 86 86 85 
188 93 92 90 90 89 87 86 S6 85 s4 
187 92 91 90 S9 gg 86 86 85 s4 83 
186 91 90 89 ss S7 86 S5 84 S3 82 
1S5 90 90 88 87 86 S5 s4 83 82 82 
184 90 89 S7 86 86 8L~ 83 82 82 81 
183 89 83 86 86 S5 83 82 82 81 so 
1S2 ss 87 86 85 84 82 82 81 so 79 
181 87 86 85 gl.~ 83 S2 81 so 79 78 
180 s6 86 s4 83 S2 S1 so 79 7S 7S 
179 86 85 83 82 S2 80 79 78 78 77 
178 85 S4 S2 82 81 79 78 78 77 76 
177 s4 S3 S2 S1 so 78 78 77 76 75 
176 83 S2 S1 80 79 78 77 76 75 74 
175 82 S2 so 79 78 77 76 75 74 74 
174 82 81 79 78 _7S 76 75 74 74 73 
1731 Sl so 78 78 77 75 71.~ 74 73 72 
172 so 79 78 77 76 7)_~ t~ 73 72 71 
171 79 78 77 76 75 74 73 72 71 70 
170 78 78 76 75 74 73 72 71 70 70 
1-ietro:oolitan Language Usage Deviation Indices Corresponding to 
Comprehensive Standard Scores for Grade Six 
Comp . Grade 
t Stand. Score 6.0 6.1 6.2 6.3 6.4 6.5 6. 6 6.7 6.8 6.9 
169 78 77 75 7 .. 74 72 71 70 70 69 
168 77 76 74 74 73 71 70 70 69 68 
167 76 75 74 73 72 70 70 69 68 57 
166 75 74 73 72 71 70 69 68 67 66 
165 7~- 71.~ 72 71 70 69 68 67 66 66 
164 74 73 71 70 70 68 67 66 66 65 
163 73 72 70 70 69 67 66 66 65 64 
162 72 71 70 69 68 66 66 65 64 63 
161 71 70 69 68 67 66 65 64 63 62 
160 70 70 68 67 66 65 64 63 62 62 
159 70 69 67 66 66 64 63 62 62 61 
158 69 68 66 66 65 63 62 62 61 6o 
157 68 67 66 65 6l.!. 62 62 61 6o 59 
156 67 66 65 64 63 62 61 6o 59 58 
155 66 66 64 63 62 61 6o 59 58 58 
154 66 65 63 62 62 6o 59 58 58 57 
153 65 64 62 62 61 59 58 58 57 56 
152 64 63 62 61 6o 58 5S 57 56 55 
151 63 62 61 Go 59 ~r- 57 1'\r.:; 55 54 .,,\.J 
150 62 62 6o 59 58 57 59 55 54 54 
149 62 61 59 58 58 56 55 51 ~ 54 53 
148 61 6o 58 58 57 55 ~Lf 51~ 53 52 
--' 
147 60 59 58 57 lf6 54 54 53 : 52 51 
146 59 56 57 56 55 54 53 52 51 50 
145 58 58 56 55 54 53 52 51 50 
144 58 57 55 54 54 52 51 50 50 
143 57 56 54 5)+ 53 51 50 50 
142 56 55 51!- 53 52 50 50 49 
141 55 51+ 53 52 51 50 11-9 
140 54 54 52 51 50 49 !+s 
139 54 53 51 50 50 48 
138 53 52 50 50 49 47 
137 52 51 50 4o l.!-8 7 
136 51 50 ~-9 48 47 
135 50 50 48 47 1~6 
134 50 49 1!-7 1!-6 1~6 
133 49 48 46 46 
I 
132 48 47 46 45 
131 47 46 45 
130 46 46 L~4 I 
I 
Com.:9 . 
1'-ietropolitan Language Us age Deviation Indices Corresp onding to 
Conprehensi ve St andard Scores for Grade Six 
Grade 
Stru1d. 
Score 6.0 6.1 6.2 6.3 6.lJ. 6.5 6.6 6.7 6. s 6.9 







T.A.J3LE OF NOF.lil:S 
Hetropo1itan Language Usage Deviation Indices Corresponding to 
ComprehensiYe Standard Scores for Grade Seven 
Conrp. Ch·ade 
Stand. 
Score 7.0 7. 1 7.2 7. 3 7 . l~ 7·5 7. 6 7·7 7.S 7-9 
249 125 124 
248 126 125 124 123 
247 126 126 125 124 123 122 
246 I 127 126 126 125 124 123 122 122 
245 128 127 126 126 125 124 123 122 122 121 
244 127 126 126 125 124 123 122 122 121 120 
243 126 126 125 124 123 122 122 121 120 119 
242 126 125 124 123 122 122 121 120 119 118 
241 125 124 123 122 122 121 120 119 118 118 
2LW 121~ 123 122 122 121 120 119 118 11S 117 
239 123 122 122 121 120 119 118 118 117 116 
233 122 122 121 120 119 118 118 117 116 115 
237 122 121 120 119 118 118 117 116 115 114 
236 121 120 119 118 118 117 116 115 114 114 
235 120 119 118 118 117 116 115 11)~. n4 113 
234 119 113 118 117 11~ 115 114 114 113 112 
233 118 118 117 116 115 114 114 113 112 111 
232 118 117 116 115 n4 114 113 112 111 110 
231 117 116 115 114 114 113 112 111 110 110 
230 116 115 114 n 4 113 112 111 110 110 109 
229 115 114 11~- 113 112 111 110 110 109 lOS 
228 114 11~ 113 112 11!1! 110 110 109 lOg 107 
227 114 113 112 111 110 110 109 108 107 106 
226 113 112 111 110 110 109 lOS 107 106 106 
225 112 111 110 110 109 108 107 106 106 105 
224 111 110 110 109 108 107 106 106 105 104 
' 223 110 110 109 lOS 107 106 106 105 104 103 
222 110 119 108 107 106 106 105 10lJ. 103 102 
221 109 lOS 107 106 106 105 104 103 102 102 
220 108 107 106 106 105 104 103 102 102 101 
219 107 106 106 105 101} 103 102 102 101 llOOI 
21S 106 106 105 1o4 103 102 102 101 ~ 99 
217 106 105 104 103 102 102 101 llOOI 99 98 
216 105 loLl- 103 102 102 101 /1001 99 98 98 
I 
215 104 103 102 102 101 l100j 99 98 9S 97 
214 103 102 102 101 (1001 99 98 98 97 96 
213 102 102 101 f100f 99 98 98 97 96 95 
212 102 101 /lOOt 99 98 98 §~ 96 9~ 94 211 101 {100] 99 98 98 ~~ 1~ ~4 94 210 MQJ '99 q8 q8 q1 qs Q"' 
Metropolitan Language Usage Deviation Indices Corresponding to 
Comprehensive Standard Scores for Grade Seven 
Comp . Grade 
Stand. 
Score 7.0 7-1 7. 2 7-3 7 .1-~ 7·5 7.6 7.7 7.S 7.9 
209 99 9S 9S 97 96 95 94 94 93 92 
20S 9S 98 97 96 95 94 94 93 92 91 
207 9S 97 96 95 94 94 93 92 91 90 
206 97 96 95 94 94 93 92 91 90 90 
205 96 95 94 ' 94 93 92 91 90 90 S9 
204 95 94 94 .· 93 92 . 91 90 90 S9 ss 
203 9)_~ 94 -93 92 91 90 90 89 ss 87 
202 94 93 92 91 90 90 S9 S8 87 86 
201 93 92 91 90 90 S9 ss 87 S6 S6 
200 92 91 90 90 89 88 87 86 86 S5 
. 
199 91 90 90 S9 S8 87 86 86 85 84 
198 90 90 89 S8 87 86 86 85 84 S3 
197 90 89 88 87 S6 86 85 S4 S3 82 
196 89 88 87 86 86 ~a 84 83 82 82 195 88 87 86 86 85 83 82 82 81 
194 87 86 86 85 8~1- 83 82 82 81 so 
193 86 86 85 84 S3 82 32 81 so 79 
192 S6 85 84 83 82 82 81 so 79 78 
191 85 S4 S3 S2 S2 81 so 79 78 78 
190 84 83 82 82 81 so 79 78 7S··: 77 
189 83 82 82 81 30 79 78 73 77 76 
183 82 82 81 so 79 78 7S 77 76 75 
187 S2 S1 so 79 78 7S 77 76 75 74 
186 S1 so 79 73 73 77 76 75 74 74 
185 so 79 78 78 77 76 75 74 7)_~ 73 
1S4 79 78 7S 77 76 75 7)_~ 74 73 72 
1S3 78 7S 77 76 75 74 74 73 72 71 
182 78 77 76 75 7~- 74 73 72 71 70 
181 77 76 75 74 74 73 72 71 70 70 
1SO 76 75 7)_~ 74 73 72 71 70 70 69 
179 75 74 74 73 72 . 71 70 70 69 68 
178 7l.j- 7l.j- 73 72 71 70 70 69 68 67 
177 74 73 72 71 70 70 69 6S 67 66 
176 73 72 71 70 70 69 68 67 66 66 
175 72 71 70 70 69 6S 67 66 66 65 
174 71 70 70 69 6S 67 66 66 65 64 
173 70 70 69 68 67 66 66 65 6l.i- 63 
172 70 69 6S S7 66 66 65 64 63 62 
171 69 68 67 66 66 65 6l.!. 63 62 62 





Metropol i tan Language Usage Deviation Indices Corresponding to~ 
Comprehensive Standard Scores for Grade Seven 
Comp . Grade 
Stand. 
Score 7.0 7.1 7.2 7 .3· 7.4 7-5 7. 6 7-7 7. 8 7-9 
169 67 66 66 65 6l+ 63 62 62 61 6o 
163 66 66 65 6l_f 63 62 62 61 6o 59 
167 66 65 . 6~- 63 62 62 61 6o 59 58 
166 65 64 63 62 62 61 60 59 58 58 
165 64 63 62 62 61 60 59 58 58 16l_f 63 62 62 61 6o 59 58 58 57 
163 62 62 61 6o 59 58 5S 57 
162 62 61 6o 59 58 58 57 56 
161 61 60 59 58 58 57 56 
160 6o 59 58 58 57 56 55 
159 59 5S 58 57 56 55 
153 58 . 58 57 56 55 54 
II 157 58 57 56 55 54 156 57 56 55 54 54 I 155 56 55 54 54 
I 154 55 5'~- e::4 53 :J · 153 54 54 53 
152 54 53 52 
151 53 52 
150 52 51 
149 51 
148 50 
TABLE OF NORMS 'I 
II 
l·1e tropoli tan La.ngue..ge Usage Deviation I ndi ces Corresponding to 
r Standard Scores for Grade Eight 
Comp. Grade 
Stand. 8.4 
Score 8 . 0 8.1 8 . 2 8.3 8.5 
250 124 123 122 122 121 
249 123 122 122 121 120 
248 122 122 121 120 119 
247 122 121 120 119 118 
246 121 120 119 1 18 118 
245 120 119 118 118 117 
244 119 118 118 117 116 
243 118 118 117 116 115 
242 118 117 116 115 114 
241 117 116 115 114 114 
240 116 115 114 114 113 
\ 
239 115 114 114 113 112 
238 114 114 113 112. 111 
237 114 113 112 111 110 
. 236 113 112 111 110 110 
235 112 111 110 110 109 
234 111 110 110 109 108 
233 110 110 109 108 107 
232 llO 109 108 107 106 
231 109 108 107 106 106 
230 108 107 10 6 106 10 5 
229 107 106 106 105 104 
228 106 106 105 104 103 
227 106 105 104 103 102 
226 105 104 103 102 102 
225 104 103 102 102 101 
224 103 102 102 101 l 1oo I 
223 102 102 101 1 100 l 99 
222 102 101 1100 J 99 98 
221 101 ITQQJ 99 98 98 
220 l lOO I 99 98 98 97 
II 
Metropolitan L~~guage Usage Deviation Indices Corresponding to jl 
Standard Scores for Grade Eight 
Comp. Grade 
Stand. 8.4 
Score 8 .0 8 .1 8.2 8.3 8.5 
219 99 98 98 97 96 
218 98 98 97 96 95 
217 98 97 96 95 94 
216 97 Q6 95 94 94 
215 96 ·95 94 94 93 
214 95 94 94 93 92 
213 94 94 93 92 91 
212 94 93 92 91 90 
211 93 92 91 90 90 
210 92 91 90 90 89 
209 91 90 90 89 88 
208 90 90 89 88 87 
207 90 89 88 87 86 
206 89 88 87 86 86 
205 88 87 86 86 85 
204 87 86 86 85 84 
203 86 86 85 84 83 
202 8 6 85 84 83 82 
201 85 84 83 82 82 
200 84 83 82 82 81 
199 83 82 82 81 80 
198 82 82 81 80 79 
197 82 81 80 79 78 
196 81 80 79 78 78 
195 80 79 78 78 77 
19~ 79 78 78 77 76 
193 78 78 77 76 75 
192 78 77 76 75 74 
191 77 76 75 74 74 
190 76 75 74 74 73 
189 75 74 74 73 72 
188 74 74· 73 72 71 
187 74 73 72 71 70 
186 73 72 71 70 70 
185 72 71 70 70 69 
184 71 70 70 69 68 
,I 183 70 70 
69 68 67 
182 70 69 68 67 66 




Metro2olitan Language Us2~e Deviation Indices Corresponding to 
St8ndard Scores for Grade Eight 
Grade 
Stand. 8 . 4 
Score 8 . 0 8 . 1 8.2 8 . 3 8.5 
179 67 66 66 65 64 
178 66 66 65 64 63 
177 66 65 64 63 62 
176 65 64 63 62 62 
175 64 63 62 62 61 
174 63 62 62 61 60 
173 62 62 61 60 59 
172 62 61 60 59 
171 61 60 59 
170 60 59 58 
169 59 58 












_j I I 
I 
I Metro-politan Spelling Deviation Indices Corresponding to Comprehensive I 
I Standard Scores for Grade Four 
I Comp~ Grade Stand. 
Score 4.5 4.6 4.7 4.s 4.9 
209 130 129 127 126 124 
208 130 128 126 12~ 123 I 
207 129 127 126 12 122 
206 128 126 12~ 123 122 I 
20~ 127 126 12 122 121 
20 126 125 123 122 120 
203 126 124 122 121 119 I 
202 125 123 122 120 118 
201 124 122 121 119 118 
200 123 122 120 118 117 
199 122 121 119 118 116 
198 122 120 llS 117 115 
197 121 119 11S 116 114 
196 120 11S 117 11a 114 
19a 119 liS 116 11 113 I 
19 11S 117 
iia 
114 112 
193 llS 116 113 111' 
192 117 115 114 112 1IO 
191 116 114 113 lli 110 
190 115. 114 112 110 109 
189 114 113 111 110 lOS 
188 114 112 110 109 107 
1S7 113 111 110 lOS 106 
ls6 112 110 109 107 !06 
185 111 110 lOS 106 1~ 184 110 109 107 106 1 . 
183 110 lOS 106 i~ 103 182 109 107 106 102 
181 lOS 106 105 103 102 
180 107 106 1o4 102 101 
179 106 105 103 102 "UQQ) 
178 106 lo4 102 1.01. 99 
177 iga 103 102 l1ool 98 176 1.02 101 99 9S 
175 103 102 11001 9S 97 
I 174 
102 101 99 9S 96 
1.73 102 l1ool 9S 97 §~ 172 101 99 gs 96 I 








Metropolitan Spelling Deviation Indices Corresponding to Comwrehensive II 
I 
I 
Standard Scores for Grade Four I I I 
I Comp. Gxa.de I 
Stand. 
4.7 II Score 4.5 1+.6 4.8 4.9 
I 66 ~ 63 62 129 6o t 128 66 62 61 59 
127 ~ 63 62 6o 58 126 62 61 59 58 I 
- 12~ 63 62 6o 58 57 I 12 62 61 59 58 56 123 62 60 58 57 ~ 122 61 59 58 56 
121 60 58 57 §~ 54 120 59 58 56 53 
I 119 58 57 55 54 52 
118 58 56 54 53 51 
117 57 §a 54 52 50 I 116 56 53 51 50 
I 11~ 
55 54 52 50 49 
11 54 53 51 50 48 
113 54 52 50 49 47 
112 53 51 ~0 48 46 111 52 50 4~ 47 46 110 51 50 46 45 
109 50 49 47 46 44 
108 50 48 46 45 43 
107 49 4T 46 44 42 I 
106 48 4/C 45 43 42 0 . 
I i~ 47 46 41~ 42 41 I 46 45 4:; 4~ ~9 103 46 44 42 41 39 
102 45 43 42 4o 38 
101 44 42 41 39 38 
100 43 43 40 38 37 I 
99 42 41 39 38 36 I 
98 42 40 38 37 ~~ 
I 
I 97 41 39 38 36 96 4o 38 37 ~~ 34 I! 
·§a 39 38 36 33 38 37 ~a 34 32 II 93 38 36 33 31 
92 37 35 34 32 30 
I 
I 






TABLE OF NORMS 
Metropolitan spelling Deviation Indices Corresponding to Comprehensive 
I Standard Scores for Grade Five 
I 
Comp. Grade II 
Stand. 5~6 Score 5~0 5~1 5~2 5~3 5~4 5~5 5~7 5~S 5~9 
25S 150 
257; 150 150 
256 151 1~0 149 
255 152 150 1 9 14S I 
254 152 151 1~0 14S 147 I 253 151 150 1 9 147 146 
252 152 150 150 14S 146 146 
I 251 152 151 150 149 147 146 i~ 250 153 151 150 149 14S 146 145 I 
i 
249 154 152 150 1~0 14S 147 146 144 143 24S 154 153 151 1~0 1 9 147 146 145 143 142 247 154 152 150 1 9 14S 146 146 144 142 142 
246 153 151 150 148 147 146 i~ 143 142 141 I ~~ 152 150 149 147 146 145 142 14i 140 151 1~0 14S 146 146 r44 143 142 140 139 243 150 1 9 147 146 i~ 143 !42 141 139 13S 242 1~0 14S 146 145 142 142 140 13S 138 241 I 9 147 146 144 143 142 141 139 13S 137 
I 
240 148 146 145 143 142 141 14o 13S 137 136 
239 147 146 144 142 142 140 139 13S 136 13~ 238 146 145 143 142 141 139 138 137 13~ 13 237 146 144 142 141 r4o 13S 138 136 13 134 
236 i~ 143 142 140 139 13S 137 13~ l34 133 ~~ 142 141 139 138 137 136 13 133 132 
I 
143 142 140 138 138 136 135 134 132 131 
233 142 141 139 138 137 135 134 133 131 1:30 
232 142 140 138 137 136 134 134 132 130 1}0 
231 141 139 . 13S 136 135 134 133 131 130 129 
230 140 138 137 135 134 133 132 130 129 !28 
229 139 138 136 134 13,4 132 131 130 128 127 
228 138 137 135 134 133 131 130 129 127 126 
227 13S 136 134 133 132 130 130 12S 126 126 
226 137 135 134 132 131 130 129 127 126 125 
22~ 136 134 133 131 130 129 128 126 125 !24 
I 22 135 I34 I32 130 130 12S 127 126 124 123 223 134 133 131 130 129 12T 126 125 123 122 
I 222 134 132 130 129 128 126 126 124 122 122 







)I I, I 
--
I Metropo1it&l Spelling Deviation Indices Corresponding to Comprehensive 
I Standard Scores for Grade Five 
Comp~ Grade 
Stand. 
Score 5.0 5.1 5.2 5·3 5.4 5·5 5.6 5·7 5.S 5·9 
219 131 130 12S 126 126 124 123 122 120 119 
2IS 130 129 127 126 12~ 123 122 121 119 liS I I 
217 130 I2S 126 125 12 I22 122 120 liS liS 
lj 216 129 127 126 124 123 122 121 119 llS 117 
215 12S 126 12~ 123 122 12] 120 liS 117 116 II 
214 127: 126 12 122 122: 120" 119 liS 116. 11~ 
213 126 12~ 123 122 121 .119 liS 117 115 11 I 
212 126 12 122 121 120 118 liS 1!6 114 114 II 
211 125 123 122 120 119 liS 117 11~ 114 113 /I 
210 124 122 121 119 liS 117 116 II 113 11'2 I 
209 123 122 120 llS liS 119 115 11Y: 112 111 I 20S 122 121 119 liS 117 115 114 113 111 110 
II 207 
122 120 liS 117 116 114 114 112 110 110 
206: 121 119 liS 116 11~ 114 113 111 110 !09 
205 120 liS 117 114 11 1:r3 1!2 110 109· lOS II 
2o4 119 liS 116 11 114 1!2 111 110 lOS 107 II 
203 liS Ill 11a 114 1I3 111 110 109 107 106 !I 202 liS 116 11 113 112 110 110 lOS 106 106 
I 201 117 115 114 112 Ill 110 109 !07 106 10~ 200 116 114 113 111 110 109' lOS 106 105 10 
199 115 114 !12 110 110 lOS 107 106 lo4 103 I 
198 114 113 111 110 109 107 106 105 103 102 
II 197 114 112 110 109 lOS 106 106. lo4 102 102 
196 113 111 110 lOS 107 106 i~ 103 102 101 
il 
19a 112 110 109:. 107 106 105 102" 101 11oo I 
19 111 110 lOS 106 106 104 103 102 jiOOl 99 
i 193 . 110 109 107 106 105 103 102: 101 99 . 9S 
192 110 lOS 106.: 105 104 102 102 IIOOI 9S 9S 
I 191 109:. 107. 106 Io4 103 102 101 99 9S 97 
190 lOS 106. 105 103 102 101 11ool 9S 97 96 li 
IS9 107 106 Io4 102 102 I roo I 99 9S 96 95 II 
ISS 106 105 103 102 101 99 9S 97 95 94 
IS7 106 lo4 102 101 l1oo I 9S 9S 96 94 94 I 
IS6 1~ 103 102 1.1oo I 99 9S §~ 94 94 93 I IS5 1 . 102 101 99 9S 97 
§4 
93 92 I 184 103 102 I roo I 9S 9S 96 §~ 92 91 183 102: 101 99 9S 97 95 93 91 90 
1S2 102 I roo I 98 97 96 94 94 92 90 90 
1Sl 101 99 9S 96 95 94 93 91 90 S9 
180 [ 1001 98 97 95 94 93 92 90 89 sg 
Metropolitan Spelling Deviation Indices Corresponding to Comprehensive 
Standard Scores for Grade Five 
Comp. Grade 
Stand. 
Score 5.0 5·1 5.2 5·3 5-~- 5-5 5-6 5·7 5.S 5·9 
179 99 96 96 94 94 92 91 90 gg 87 
178 98 9T 95 94 93 91 90 89 87 86 
177 9S 96 94 93 92 90 90 gg ss- 86 
176 97 §~ 94 9Z: 91 90 S9 ST 86' 85 175 96 93 91 90 89 gg 86 85 84 
174 95 ' 94 92 90 90 gg 87 86 84 83 
173 94 93 91 90 ~9 S7 s6 S5 S3 82 
172 94 92 90 89 6S S6 86 s4 S2 S2 
171 93 91 90 ss 87 s6 S5 83 82 81 
170 92 90 S9 ' 87 S6 85' 84 S2 81 so 
169 91 90 gg '• S6 86 84 83 82 so 79 
16S 90 89 87 S6 ~R 83 82 Sl 79 78 I l. 167 90 gg 86 ~ 82 S2 so 78 78 166 89 87 86 83 82 81 79 78 77 
i~ gg 86 ~- 83 82 81 so 7,S 77 7;6 'I 87 86 S2 82 so 79 7S 76 7~ I 163 86 ~ S3 S2 S1 79 7,S 77 +~ 7 I 162 S6 S2 S1 so 78 7S 76~ 74 161 85 S3 S2: so 79 7S 77 7~ 74 73 
'I 160 s4 82 81 79 78 77 76 7 73 7,'2 I 
159 83 S2 so 78 78 76 75 71t· 72 71 I 
158 82 81 79 78 77 75 74 73 71 70 I 
157 82 so 78 77 76 74 74 72 70 70 I 
156 81 79 7S 76 +~ 74 73 71 70 69 155 so 78 77 75 73 72 70 69 6S 
154 79 78 76 74 74 72 71 70 6s 67 
153 78 77 +~ 74 73 71 70 69 67 66 152 78 76 73 72: 70 70 68 66 66 
151 77 75 74 72 71 70 69 67 66 65 
150 76 74 73 71 70 69 6s 66 65 64 
149 75 74 . 72 70 70 6s 67 66 64 6) 
14S 74 73 71 70 69 67 66 65 63 62 
147 74 72 70 69 6S 66 66 64 62 62 
146 73 71 7{) 6s 67 66: 65 6) 62 61 
1~ 72 70 69 67 66 65 64 62 6ID 60 I 11' 71 70 68 66 66 64 6) 62 6o 59 I 
143 70 69 67 66 65 63 6z 61 59 58 i) I 
142 70 6s 66 65 64 62 6z So 58 58 
141 69 67 66 64 6) 62 61 59 5S 57 
140 6S 66 65 63 62 61 6o 5S 57 56 

Metropolitan Spelling Deviation Indices Corresponding to Comprehensive 
Standard Scores for Grade Five 
Comp~ Grade 
Stand. 
Score 5~0 5.1 5·2 5-3 5.4 5·5 5.6 5-7 5~S 5·9 
99 35 34 32 
9S 34 33 31 
97 34 32 
96 33 31 







TABLE OF NOBNS 
Metropolitan Spelling Deviation Indices Corresponding to Comprehensive 
Standard Scores for Grade Six 
Comp . Grade 
Stand. 
Score 6.0 6.1 6.2 6.3 6.4 6.5 6.6 6.7 6.3 6.9 
269 141 
268 141 140 
II 
267 141 140 139 
266 142 141 139 139 
265 -· •. 148 141 1t~o 139 138 
II 264 149 147 141 139 138 137 263 149 148 146 140 139 137 136 
II 262 150 148 147 146 139 138 136 136 
261 149 147 146 1~ 139 137 136" 135 II 260 149 148 146 146 1 ~ 138 136 135 134 
II 259 150 1148 147 146 145 143 137 136 134 134 
258 149 ~47 146 11.~5 144 142 136 135 134 133 
II 257 148 46 146 144 143 142 136 134 133 132 256 147 146 145 143 142 141 135 134 132 132 
~~ 146 145 141.~ 142 142 140 134 133 132 131 I 146 144 143 142 141 139 134 132 131 130 
253 145 143 142 141 140 138 133 132 130 129 
252 144 142 142 140 139 138 132 131 129 129 
251 143 142 141 139 138 137 132 130 129 128 
250 1~-2 141 14o 138 138 136 131 129 128 127 
249 142 140 139 138 137 13~ 130 129 127 127 248 141 139 138 137 136 13 129 128 127 126 
247 140 138 138 136 135 . 134 129 127 126 125 I 
246 139 138 137 135 134 133 128 127 125 125 I 245 138 137 136 131.~ 134 132 127 126 125 124 
II 244 138 136 135 134 133 131 127 125 124 123 
243 137 135 134 133 132 130 126 125 123 122 
I 242 136 134 134 132 131 130 125 124 122 122 241 135 134 133 131 130 1~9 125 123 122 121 
l1 









Metropolitan Spelling Deviation Indices Corresponding to Comprehensive 
Standard Scores for Grade Six I 
I 




Score 6.0 6.1 6.3 6.4 6.5 6.9 6.7 6.8 6.9 
II 
I 239 134 132 131 130 129 127 123 122 120 120 I 
238 133 131 130 129 128 126 122 121 120 119 
II 237 132 130 130 128 127 126 122 120 119 118 
236 131 130 129 127 126 125 121 120 118 118 I' 
235 130 129 128 126 126 124 120 119 118 117 
II 234 130 128 127 126 125 123 120 1H~ 117 116 
233 129 . 127 126 125 121.~ 122 119 118 116 115 
I 232 128 126 126 124 123 122 118 117 115 115 231 127 126 125 123 122 121 118 116 115 114 II 
230 126 125 124 122 122 120 117 115 114 113 
II 229 126 124 123 1.22 121 119 116 115 113 113 
228 124 123 122 121 120 118 115 114 113 112 II 227 12 122 122 120 119 118 115 113 112 111 
226 123 122 121 119 118 117 114 113 111 111 I 
225 122 121 120 118 118 116 113 112 111 110 
1. 224 122 120 119 118 117 115 113 111 110 109 II 
223 121 119 118 117 116 114 . 112 111 109 108 
I' 222 120 118 118 116 115 114 111 110 108 108 
221 119 118 117 115 111~ 113 111 109 108 107 
220 118 117 116 114 114 112 110 108 i07 106 
219 118 n6 114 114 113 111 109 108 106 106 
218 117 115 11 113 112 110 108 107 106 i~ 217 116 n4 114 112 111 110 108 106 105 
216 114 114 113 111 110 109 107 106 lo4 lo4 I 
21?. 11 113 112 110 110 108 106 105 lo4 103 I 214 114 112 111 110 109 107 106 lo4 103 102 
213 113 111 110 109 108 106 10~ 1o4 102 101 I 212 112 110 110 108 107 106 10 103 101 101 
I 211 111 110 109 107 106 105 lo4 102 101 l 1001 
I 
210 110 109 108 106 106 1o4 103 101 11001 99 I 
209 110 lOS 107 106 105 103 102 101 99 99 
208 109 107 106 105 104 102 101 1100' 99 98 
207 lOS 106 106 1o4 103 102 101 99 98 97 
206 107 106 105 103 102 101 ' 100 \ 99 97 96 
205 106 105 lo4 102 102 ffiQJ 99 98 96 96 
2o4 106 lo4 103 102 101 99 99 97 96 95 I 203 i~ 103 102 101 I 1001 98 98 96 §~ 94 I 202 102 102 llOOI 99 98 97 96 94 I 
201 103 102 101 99 98 97 96 95 94 93 







Hetropoli tan Spelling Deviation Indices Corresponding to Comprehensive 

































































































































































































































































































































































































































































66 II ~ II 
I 
Metropol itan Spelling Deviation Indices Corresponding to Comprehensive II Standard Scores for Grade Six I 
Comp . GTade 
Stand. 
Score 6.0 6.1 6.2 6.3 6.4 6.5 6.6 6.7 6. 8 6.9 
159 70 68 67 66 65 63 67 66 64 64 I 
158 69 67 66 65 64 62 66 65 64 63 I 157 68 66 66 64 63 62 66 64 63 62 
156 67 66 65 63 62 61 65 64 62 61 I 155 66 65 64 62 62 6o 64 63 61 61 
154 66 64 63 62 61 59 64 62 61 Go 
153 65 63 62 61 Go 58 63 61 Go 59 
152 64 62 62 Go 59 58 62 61 59 59 
151 63 62 . 61 59 58 57 61 6o 59 58 
150 62 61 6o 58 58 56 61 59 58 57 
149 62 6o 59 58 57 §~ 6o 59 57 §~ I 148 61 59 58 57 56 59 58 57 I 
147 6o 58 58 56 §~ 54 59 57 56 55 146 59 58 57 55 53 58 57 55 54 
I 145 58 57 56 54 54 52 57 56 54 54 144 58 56 §~ 54 53 51 57 §4 54 53 143 57 55 53 52 50 56 53 52 
142 56 ~~ 54 52 51 50 55 54 52 52 
141 55 54 53 51 50 49 54 53 52 51 
14o 54 53 52 50 50 48 54 52 51 50 
II 139 54 52 51 50 49 47 53 52 50 50 
138 53 51 50 49 48 46 52 51 50 49 I 
137 52. 50 50 4s 47 46 52 50 49 I 
136 51 ~~ " l.L 47 46 45 51 50 4s ·9 13~ 50 48 46 46 44 50 49 13 ~0 48 ~·7 46 45 43 ~0 48 133 47 46 ~ 44 42 132 4~ 46 46 43 42 4~ 
131 47 46 ~ 43 42 41 130 46 45 42 42 4o 
129 46 44 43 42 41 
128 ~ 43 42 41 4o 
I 
127 42 42 4o 
126 43 42 41 39 
125 42 41 4o 38 
124 42 4o 39 38 
123 41 39 38 I 
122 4o 38 38 I 
121 39 38 
I 120 38 37 







Tl1.BLE OF lWH1IS II d 
l-ietropolitan Spelling Deviation Indices Cor responding to Cmmprehensive 
Standard Scor e s for Grade Seven I 
I 
Comp. Grade II Stand. 
Score 7. 0 7.1 7. 2 7. 3 7.4 7-5 7 . 6 7-7 7.8 7-9 
'I 
140 139 138 137 13~ 13"5 13~ 133 132 131 I 270 I 
269 136 134 134 
I 
139 139 137 135 ' 132 132 130 I 
I 268 139 138 136 136 131+ 134 133 132 131 129 
267 138 137 136 135 134 133 132 131 130 129 
266 137 136 135 131.:. 133 132 132 130 129 128 I 265 136 136 134 134 132 132 131 129 129 127 
264 136 135 134 133 132 131 130. 129 128 127 
263 135 134 133 132 131 130 128 128 127 126 
262 13)_~ 134 132 132 130 129 i£29 127 127 125 
... 261 134 133 132 131 129 129 128 127 126 125 
260 133 132 131 130 129 . 128 127 126 125 124 I 
259 132 132 130 129 128 127 127 125 125 123 
258 132 131 129 129 127 127 126 ii~ 124 122 . 257 131 130 129 128 127 . 126 125 123 122 I 256 130 129 128 127 126 125 125 123 122 121 
~~ 129 129 127 127 125 125 124 122 122 120 I 129 128 127 126 125 124 123 122 121 120 
253 128 127 126 125 124 123 122 121 120 119 
I 252 127 127 125 J.25 123 122 122 120 120 118 251 127 126 125 124 122 122 121 120 119 118 I 
250 126 125 12)_~ 123 122 121 120 119 118 117 
I 249 125 125 123 122 121 120 120 118 118 116 I 
248 125 124 122 122 120 120 1 19 118 117 115 
247 124 123 122 121 120 119 118 117 116 11~ 
246 123 122 121 120 119 118 118 116 115 11 
245 122 122 120 120 118 118 117 115 115 113 
244 122 121 120 119 118 117 116 115 114 113 
I . 243 121 120 119 118 117 116 115 114 113 112 21!-2 120 120 11S 118 116 115 115 115 113 111 I 












Metropolitan Spelli ng Deviation Indices Corresponding to Comprehensive 
Stendard Scores for Gr ade Seven 
Comp. Grade 
Stand. 
Score 7. 0 7.1 7.2 7.3 7.4 7·5 7.6 7.7 7.8 7-9 
239 n8 ns 116 115 114 113 113 111 111 109 
238 118 117 115 115 113 113 112 111 110 108 
237 117 116 115 114 113 112 111 110 109 108 
236 116 115 114 113 112 111 111 109 108 107 
235 115 115 113 113 111 111 110 108 108 106 
234 115 114 113 112 111 110 109 108 107 106 
233 114 113 112 111 110 109 lOg 107 106 105 
I 232 113 113 111 111 109 108 108 106 106 104 
231 113 112 111 110 108 108 107 106 105 104 
230 112 111 110 109 108 107 106 105 1o4 103 
I 
229 111 111 109 108 107 106 106 1o4 1o4 102 II I 
228 111 110 108 108 106 106 105 1o4 103 101 
I 227 110 109 108 107 106 105 lo4 103 102 101 
226 109 108 107 106 105 1o4 lo4 102 101 1100] I 
22~ 108 108 106 106 lo4 1o4 103 101 101 99 I 22 108 107 106 10~ 1o4 103 102 101 [QQJ 99 II 
223 107 106 105 10 103 102 101 [QQ] 99 98 ll 
222 106 106~ 1o4 1o4 102 101 101 99 99 97 II 
221 106 105 1o4 103 101 101 !1ooJ 99 98 96 
:I 220 105 lo4 103 102 101 IWJ 99 98 97 96 
[1001 
II 
219 104 1o4 102 101 99 99 97 96 95 II 
218 104 103 101 101 99 99 98 96 96 94 
I' 217 103 102 101 fWJ 99 98 97 96 95 94 II 216 102 101 100] 99 98 97 96 95 94 93 I! 
215 101 101 99 99 97 96 96 94 91~ 92 ·I 
211~ 101 bOool 99 98 96 96 95 94 93 92 1: 
213 l1oQJ 99 98 97 96 95 94 93 92 91 I· 
212 99 99 97 96 95 91~ 94 92 92 90 II 
211 99 98 96 96 94 94 93 92 91 89 !I 
210 98 97 96 95 94 93 92 91 90 89 
,, 
II 
209 97 96 95 94 93 92 92 90 89 88 I 
208 96 96 94 94 92 92 9; 89 89 87 
207 96 95 94 93 92 91 90 89 88 87 
206 95 94 93 92 91 90 89 88 87 86 
205 94 94 92 92 90 89 89 87 S7 85 
2o4 94 93 92 91 89 89 S8 87 86 85 lj 
203 93 92 91 90 89 88 S7 86 85 84 I' I 202 92 92 90 89 88 S7 87 85 85 83 I 201 92 91 89 89 87 87 86 85 84 82 
I! I 








Metrouolitan Sue11ing Deviation Indices Corresponding to Comprehensive II 
~ - Standard Scores for Grade Seven I 
I Comp. GTade 
Stand. I Score 7.0 7.1 7.2 7-3 7.4 7-5 7.6 7.7 7.8 7.9 : 
199 .... 90 89 88 87 86 85 85 83 82 81 
198 69 89 87 S7 S5 S5 S4 S2 S2 so 
197 89 ss S7 S6 S5 s4 S3 S2 S1 so 
196 S8 S7 S6 S5 S4 S3 S2 S1 80 79 I 195 S7 87 85 85 83 S2 S2 so so 7S 
194 S7 s6 S5 , S4 S2 S2 S1 so 79 7S I 
193 s6 S5 S4 S3 82 Sl so 79 7S 77 
II 
192 S5 ~ 83 S2 S1 so so 7S 7S 76 191 S5 S2 S2 so so 79 7S 77 75 
190 s4 83 S2 S1 so 79 73 77 76 75 
1S9 S3 S2 S1 so 79 7S 76 76 75 74 
1SS 82 S2 so so 7S 7S 77 75 75 73 
187 S2 S1 80 79 7S 77 76 75 74 73 
186 81 so 79 7S 77 76 75 74 73 72 
i~ so so 78 78 76 75 75 73 73 71 so 79 78 77 75 75 74 73 72 71 1S3' 79 7S 77 76 75 74 73 72 71 70 II 1S2 78 78 76 75 74 73 73 71 71 69 181 78 77 75 75 73 73 72 71 70 68 I 180 77 76 75 74 73 72 71 70 69 68 I 
179 76 75 74 73 72 71 71 69 68 67 I 
178 75 75 73 73 71 71 70 6S 6S 66 I 177 75 74 73 72 71 70 69 6S 67 66 I 176 74 73 72 71 70 69 68 67 66 65 I 175 73 73 71 71 69 6S 68 66 66 64 
171~ 73 72 71 70 6S 6S 67 66 65 64 
173 72 71 70 69 68 67 66 65 64 63 
172 71 71 69 68 67 66 66 64 64 62 
171 71 70 68 68 66 66 ~ 64 63 61 170 70 69 6S 67 66 65 63 62 61 
169 69 66 67 66 65 64 64 62 61 6o 
168 6S 68 66 66 64 64 63 61 61 59 
167 68 67 66 65 64 63 62 61 6o 59 166 67 66 65 64 63 62 61 60 59 58 . 
165 66 66 64 64 62 61 61 59 59 57 
164 66 ~ 64 63 61 61 6o 59 58 57 163 65 63 62 61 6o 59 58 57 56 
162 61+ 64 62 61 60 59 59 57 57 55 
161 64 63 61 61 59 59 58 57 56 54 
~60 63 62 61 6o 1)0 
- -' 
58 57 56 55 54 II 
Hetropoli tan Spelling Deviatj_on Indices Corresponding to Comprehensive 
Standard Scores for Grade Seven 
Camp. Grade 
Stand. 
Score 7.0 7.1 7.2 7.3 7.4 7·5 7.6 7.7 7.8 7·9 
159 62 61 Go 59 58 57 57 55 54 
158 61 61 59 59 57 57 56 54 54 
157 61 Go 59 58 57 56 55 54 
156 Go 59 58 57 57 55 l')h 53 
155 59 59 57 51 55 54 5~ 
154 59 58 57 56 54 54 53 
153 58 57 56 55 54 53 
152 57 57 55 54 53 52 
151 57 56 54 54 52 
150 56 55 54 53 52 
149 55 54 53 52 
148 54 54 52 52 
147 54 53 52 1l+6 53 52 51 
" 
145 52 52 













TABLE Oil' NORMS 
Metropolitan Spelling Devia tion Indices Corresponding to Comprehensive 
Standard Scores for Grade Eight 
Oomp. Grade 
Stand· 
Score 8.0 8 .1 8.2 8.3 8.4 8.5 
270 130 129 128 127 126 125 
269 129 129 127 127 125 125 
268 129 128 127 126 125 124 
267 128 127 126 125 124 123 
266 127 127 125 12o 123 122 
26o 127 126 12o 124 122 122 
264 126 125 124 - 123 122 121 
263 12o 125 123 122 121 120 
262 125 124 122 122 120 120 
261 124 123 122 121 120 119 
260 123 122 121 . 120 119 118 
259 122 122 120 120 118 118 
258 122 121 120 119 118 117 
2o7 121 120 119 118 117 116 
256 120 120 118 118 116 115 
2o5 120 119 118 117 115 115 
254 119 118 117 116 115 114 
2o3 118 118 116 11o .114 113 
252 118 117 115 115 113 113 
251 117 116 11o 114 113 112 
250 116 11o 114 113 112 111 
249 115 11o 113 113 111 111 
248 115 114 113 112 111 110 
247 114 113 112 111 110 109 
246 113 113 111 111 109 108 
245 113 112 111 110 109 108 
244 112 111 110 109 108 107 
243 111 111 109 108 107 106 
242 111 110 108 108 106 106 
241 110 109 108 107 106 105 
240 109 108 107 106 105 104 
L_ 
I 
Metropolitan Spelling Deviation Indices Corresponding to Comprehensive 
Standard Scores for Grade Eight 
Comp. Grade 
Stand-
Score s.o S.1 s.2 S.3 s.4: S.6 
239 10S 10S 106 106 104 104 
23S lOS 107 106 105 104 103 
237 107 106 105 104 103 102 
236 106 106 104 104 102 101 I 236 106 106 104 103 101 101 I 234 105 104 103 102 101 [1001 
233 104 104 102 101 l10Ql 99 
232 104 103 101 101 99 99 
231 103 102 101 l!22l 99 9S 
238 102 101 j10QJ 99 9S 97 
229 101 101 99 99 97 96 
228 101 (!@ 99 9S 96 96 
227 l1oo1 99 98 97 96 95 
226 99 99 97 96 96 94 
225 99 9S 96 96 94 94 
224 9S 97 96 95 94 93 
223 97 ,' ;96 95 94 93 92 
222 96 96 94 94 92 . 92 
221 96 96 94 93 92 91 
220 95 94 93 92 91 90 
219 94 94 92 92 90 89 
21S 94 93 92 91 89 S9 
217 93 92 91 90 S9 88 
216 92 92 90 S9 ss S7 
. 215 92 91 S9 S9 87 87 
214 91 90 S9 8S S7 86 
213 90 S9 S8 S7 S6 85 
212 89 S9 87 S7 S5 85 
211 S9 ss 87 S6 85 84 
210 8S S7 86 86 S4 S3 
209 S7 87 85 85 83 82 
208 87 86 85 84 82 82 
207 86 86 84 83 82 81 
206 85 85 83 82 81 80 
205 85 84 82 82 80 so 
204 84 S3 82 81 so 79 
203 S3 82 S1 so 78 7S 
I 202 S2 S2 so so 7S 7S 201 S2 S1 so 79 78 77 
200 S1 so 79 7S 77 76 I 
Metropolitan Spelling Deviation Indices Corresponding to Comprehensive 
Standard Scores for Prade Eight 
Oomp. Gr~d~ 
Stand. 
Score 8.0 8.1 8.2 a.3 8.4 . 8.5 
199 80 80 78 78 76 75 
198 80 79 78 77 75 75 
197 79 78 77 76 75 74 
196 78 78 76 75 74 73 
195 78 77 75 75 73 73 
194 77 76 75 74 73 72 
193 76 75 74 73 72 71 
192 75 75 73 73 71 71 
191 75 74 73 72 71 70 
190 74 73 72 71 70 69 
189 73 73 71 71 69 68 
188 73 72 71 . 70 68 68 
187 . 72 71 70 69 68 67 
186 71 71 ,69 68 67 66 
185 71 70 68 68 66 66 
184 70 69 68 67 66 65 
183 69 68 67 66 65 64 
182 68 68 66 66 64 64 
181 68 67 66 65 64 63 
180 67 66 65 64 63 62 
179 66 66 64 64 62 61 
178 66 65 64 63 61 61 
177 65 64 63 62 61 60 
176 64 64 62 61 60 59 
175 64 63 61 61 59 59 
174 63 62 61 60 59 58 
173 62 61 60 59 58 57 
172 61 61 59 59 57 57 
171 61 60 59 58 57 
170 60 59 58 57 56 
169 59 59 57 57 
168 59 58 57 56 
167 58 57 56 
166 57 57 55 
165 57 56 










Pintner General Ability Test : Verial Series, Intermediate, Form A, and II Metropolitan Achievement Test, Intermediate, Form R, Scores 
of 98 Pupils in Grade Six (Ages 11-6 to 12-5 inc.) I 
I 
Pint. r-Iet. Rdg. Met. Arith. I 
Pupils Md.n. Stand. Pint. Pint. Camp. Stand. Met. Fund. Camp. t-1et. 
1: No. Score I~ DI 0 Score DIR Stand. Score DIAF 
1 187 139 147 229 122 225 116 II 
2 183 134 142 238 129 232 122 I 
... 175 129 132 242 132 230 120 
.::> I 4 171 124 128 238 129 194 91 
5 171 123 128 214 110 223 114 I 
6 170 121 126 223 117 213 106 I 7 168 121 124 209 106 203 98 
I. 8 168 120 124 214 110 208 102 
9 168 119 124 218 113 213 106 
I 10 167 119 123 
235 126 223 114 
167 118 123 214 110 211 105 I 11 
12 167 119 123 223 117 218 110 
13 165 123 120 247 136 211 105 
14 164 116 119 209 106 223 114 
15 163 116 118 194 94 218 110 
16 161 114 116 216 111 218 110 
I 17 161 113 116 191 91 211 105 
18 161 112 116 212 108 206 101 
19 160 113 114 214 110 225 116 
II 20 160 112 114 216 111 201 97 
21 160 112 114 232 124 203 98 
22 159 109 113 207 104 213 106 
23 159 111 113 242 132 220 112 
24 158 109 112 221 115 206 101 
25 158 110 112 190 90 194 91 
26 157 108 111 218 113 198 94 
27 157 104 111 195 94 216 109 -
28 156 107 110 210 106 172 74 
29 156 110 110 210 106 203 98 I 











Pintner General Ability Test: Verbal Ser ies, Intermediate, Form A, and I Metropolitan Achievement Test, Intermediate, Form R, Scores I 
of 98 Pupils in Grade Six (Ages 11-6 to 12-5 inc.) I 
. 
.• 
Pint. Met. Rdg. Met. Arith 
Pupi~~ Mdn. Stand. Pint. Pint. Comp. Stand. Met. fund. Comp. Met. 
No. Score IQ, DI 0 Score DIR Stand. Score DIAF 
31 154 105 107 232 124 194 91 ' 
32 154 105 107 232 124 213 106 
33 154 106 107 235 126 179 79 
34 154 107 107 216 111 216 109 
35 154 107 107 223 117 179 79 
36 153 105 106 216 111 198 94 
37 153 106 106 207 104 184 83 
38 153 100 . 106 205 102 191 89 
39 153 101 106 209 106 169 71 
40 152 102 105 221 115 218 110 
41 152 104 105 179 82 187 86 
42 152 105 105 180 82 172 74 
43 152 105 105 202 100 201 97 
44 151 102 104 214 110 203 98 
45 151 103 104 210 106 213 106 
46 150 101 102 184 86 203 98 
47 150 102 102 209 106 203 98 
48 150 102 102 232 124 211 105 
49 150 103 102 182 84 206 101 
50 150 104 102 216 111 201 97 
51 149 102 101 198 97 z08 102 
52 149 102 101 184 86 174 75 
53 149 101 101 203 101 191 89 
54 149 101 101 200 98 206 101 
55 148 100 100 191 91 191 89 
56 148 101 100 179 82 218 110 
57 148 102 100 210 106 196 93 
58 148 102 100 198 97 203 98 
59 147 99 99 . 188 89 184 83 
60 147 97 99 198 97 218 110 
61 147 96 99 184 86 179 79 
62 146 100 98 195 94 203 98 
63 146 100 98 187 88 194 91 
64 146 99 98 187 88 194 91 
65 146 98 98 207 104 198 94 
/I 
66 145 99 96 197 96 213 106 
67 143 94 94 179 82 198 94 
68 143 93 94 205 l\12' 220 112 
II 69 143 
93 94: 184 86 196 93 






Pintner General Ability Test: Vera al Series, Intermediate, Form A, and 
Metro~o1itan Achievement Test, Intermedi ate, Form R, Scores 
of 98 Pupils in Grade §ix (J~es 11-6 to 12-5 inc.) 
Pint. Met. Rdg. ivlet. Arith 
Pupils Mdn . Stand. Pint. Pint. Comp. Stand. !•let. Fund. Conrp. Met. 
No. Score I" DI 0 Score DIR Stand. Score DI.AF 
71 142 91 93 186 87 194 91 
712 141 94 92 197 96 206 101 
73 141 95 92 184 86 172 74 
74 141 93 92 173 77 196 93 
75 140 92 90 187 88 201 97 
76 140 91 90 183 85 191 89 
77 14.0 90 90 183 85 194 91 
78 139 90 89 180 82 187 86 
79 138 91 88 192 92 187 86 
80 138 91 88 173 77 206 101 
81 136 90 86 156 63 194 91 
82 136 86 86 164 70 156 61 
83 135 82 84 188 89 19"4 91 
84 135 85 84 188 89 174 75 
85 135 88 84 177 80 198 94 
86 135 88 84 214 110 172 74 
87 135 87 84 160 66 196 93 
88 134 87 83 171 75 177 78 
89 133 84 82 177 80 208 102 
90 133 83 82 184 86 196 93 
91 133 83 82 182 84 174 75 
92 132 84 81 177 80 196 93 
93 131 83 80 179 82 176 77 
94 129 74 77 167 72 174 75 
95 129 79 77 164 70 196 93 
.r 96 128 78 76 159 66 170 72 
97 126 74 74 164 70 174 75 






Pintner General Ability Tests Verbal Series, Intermediate, Form A, and Metropolitan Achievement Test, 
Intermediate, Form R Scores of 137 Pupils in Grade Five 
Pupils Pint. R v fF .AP LU s 
NO. C.A. MSS I~ '~a oss DIR oss DIV oss DI.AF ass DI ass DILU ass DIS AP 
1 9-8 163 138 133 223 130 229 134 174 100 198 119 253 154 218 127 
2 11-3 160 115 129 204 115 184 98 189 115 190 llO 219 127 193 107 
3 10-6 158 124 126 212 122 205 . 115 189 115 216 141 215 124 223 131 
4 9-11 157 129 125 214 123 216 124 172 98 181 99 189 103 189 104 
5 10-1 156 125 123 221 129 220 127 179 105 190 110 217 126 216 126 
6 9-8 156 130 123 202 114 214 122 184 no 184 1o"2 199 111 197 110 
7 10-3 153 120 120 219 127 212 121 179 105 175 92 223 130 191 106 
8 10-9 152 113 118 214 123 208 118 189 115 195 116 219 127 221 130 
9 9-8 152 125 118 216 125 220 127 172 98 184 102 225 132 206 ll8 
10 9-9 152 125 118 212 122 210 119 174 100 181 99 205 116 195 107 
• 11 10-4 152 118 118 192 106 185 99 179 105 193 113 205 116 176 94 
112 10-9 152 113 118 199 111 216 124 187 113 211 135 215 124 225 133 
113 10-8 150 112 116 209 119 205 115 184 110 190 110 217 126 211 122 
14 10-4 150 115 116 209 119 197 109 166 92 165 80 211 121 193 107 
15 11-1 150 107 116 216 125 197 109 169 95 193 113 221 129 209 120 
16 10-5 149 113 114 214 123 195 107 . 189 115 187 106 223 130 207 118 
17 10-4 148 113 113 216 125 214 122 177 103 175 92 244 147 219 128 
I 18 10-7 146 108 110 173 90 191 104 184 110 187 106 193 106 200 113 
I ~ 10-10 146 105 110 210 120 212 121 177 103 226 153 201 113 206 118 11-3 145 100 109 204 115 216 124 172 98 187 106 203 114 184 100 
I 
I 
. -·~ ~= 
I 
~- -~ Pintner General Ability Test : Verbal Series, Intermedia te, For m A, nnd Metropolitan Achievement Test, r- ~~-m-
II Intermedia te, Form R Score s of 137 Pupils in Grade Five .I 
- ::::=:=:::=... ~ 
I Pupils Pint. R V AF ~ LU S NO. aA MSS I~ Die CSS DIR CSS Diy OSS DIAF CSS DIAP ass DILU ass Dis 
21 
22 






























10-9 145 105 
11-6 145 101 
9-8 145 117 
9-10 145 115 
9..-lO · 144 114 
10-7 144 106 
10-7 144 106 
9-11 144 113 
10-9 143 102 
10-9 143 102 
10-2 143 108 
11-0 142 99 
10-8 142 104 
9 ... 9 142 113 
10-9 142 101 
9-9 142 113 
10-8 142 102 
9-10 141 111 
10-4 141 105 
10-6 141 104 
109 212 122 203 
109 205 116 184 
109 184 99 185 
109 184 99 182 
108 202 114 193 
108 204 115 197 
108 170 88 187 
108 196 109 203 
107' 187 102 184 
107 207 118 210 
107 189 103 184 
105 180 96 193 
105 197 110 191 
105 187' 102 187 
105 209 119 189 
105 197 110 195 
105 180 96 169 
104 172 90 169 
104 185 100 184 











104 104 190 
111 104 192 
102, 104 174 
106 103 174 
102 103 189 
109 103 179 
112; 103 177 
101 101 185 
100 101 178 









































98 184 102 
108 a:>6 129 
105 181 99 
108 175 92 
105 187 106 
98 184 -102 
105 178 95 
108 178 95 
92 172 88 
103 187 106 
117 ' 198 119 
92 175 92 
110 190 110 
100 153 65 
103 184 102 
108 184 102 
103 193 113 
108 187 106 
95 175 92 





























































127 207 118 
124 197 110 
102 184 100 
97 176 94 
111 193 107 
121 198 111 
103 174 92 
121 ' 206 118 
111 186 102 
113 197 110 
121 206 118 
94 178 95 
111 197 110 
102 193 107 
102 178 95 
102 193 107 
105 180 97 
102 187 102 
97 182 98 
80 138 63 
90 189 104 
119 184 100 
111 193 107 
97 200 113 
105 198 111 
121 193 107 
106 189 104 
105 195 109 
100 152 74 







Pupils Pint. A]' 











































































































99 185 100 189 102 172 
97 177 94 178 94 174 
97 202 114 195 107 164 
97 190 104 159 78 166 
97 178 94 167 85 177 
97 180 96 177 93 158 
97 180 96 180 95 179 
97 194 107 195 107 172 
97 173 90 191 104 164 











































DI KP CSS - DILU CSS Dis 
80 179 95 
106 175 92 
92 173 90 
80 205 116 
106 193 106 
99 193 106 
110 179 95 
84 160 80 
106 181 97 
65 193 106 
88 197 110 
102 189 103 
95 195 108 
88 203 114 
102 171 89 
95 201 113 
99 166 85 
106 211 121 
106 195 108 































































































































































Pupils Pint. R v AF .P:P LU s 
NO. a A MSS IQ. nr0 oss DIR oss DIV ass DIAF ass DIAP ass DILU ass DI • s 
81 10-6 133 94 93 181 97 180 95 179 105 184 102 169 87 184 100 
82 11-0 133 90 ' 93 172 90 165 83 172 98 169 84 173 90 186 102 
83 9-1 133 102 93 181 97 171 88 161 87 172 88 164 83 174 92 
84 12-8 133 78 93 173 90 173 90 179 105 193 113 166 85 166 86 
85 10-1 132 96 92 190 104 185 99 184 110 181 99 199 111 189 104 
86 10.,.3 132 95 92 179 95 178 94 174 100 178 95 175 92 176 94 
87 9-10 132 100 92 181 97 178 94 179 105 175 92 191 105 189 104 
88 9-10 131 99 91 170 ' 88 182 97 148 74 184 102 183 98 182 98 
89 10-7 131 90 91 193 106 201 112 174 100 178 95 219 127 189 104 
90 10-8 131 89 91 168 86 178 94 182 108 181 99 173 90 176 94 
91 11-8 131 83 91 170 88 153 74 150 76 172 88 183 98 148 71 
92 10-2 131 94 91 168 86 157 77 166 92 178 95 168 86 158 79 
93 10-0 131 96 91 165 84 167 85 184 110 201 123 179 95 178 95 
94 10-5 131 92 91 189 103 175 91 172 98 178 95 185 100 189 104 
95 11-6 130 84 90 167 86 167 85 148 74 153 65 171 89 155 77 
96 10-8 130 88 90 174 91 175 91 161 87 165 80 166 85 174 92 
97 10-9 130 87 90 174 91 171 88 166 92 169 84 160 80 158 79 
;; 98 11-3 130 85 90 161 81 163 82 179 105 181 99 148 70 176 94 
99 10-5 130 90 90 184 99 169 86 172 98 181 99 175 92 171 90 
100 11-3 130 85 90 178 94 163 82 172 98 187 106 187 102 180 97 
101 9-11 129 95 88 172 90 180 95 14-8 74 169 84 175 92 176 94 
102 10-8 129 87 88 159 79 _169 86 179 105 178 95 166 85 182 98 
103 1h .. 2 129 85 88 154 75 171 88 158 84 172 88 142 66 142 66 
104 10-8 129 87 88 163 82 165 83 161 87 175 92 164 83 158 79 
105 10-2 128 90 87 168 86 153 74 158 84 165 80 169 87 134 60 
106 10-6 128 88 87 158 78 161 80 156 82 159 72 160 80 158 79 
107 11-6 128 82 87 148 70 165 83 150 76 172 88 158 78 166 86 ; 
108 10-2 128 90 87 174 91 177 93 172 98 172 88 185 100 182 98 
109 10-0 127 92 86 154 75 145 67 158 84 169 84 146 69 160 81 
110 1Q ... 1 127 90 86 158 78 157 77 158 84 145 56 - 187 102 174 92 
.L__ -
Pupils Pint. R v .AF ~ LU s 
I 1m. CA MSS IQ, nr0 css DI · ass DIV css DI.AF css DIAP ass DILU css DI 8 R 
111 10-4 127 88 86 165 84 161 80 150 76 165 80 166 85 152 74 
112 9-11 127 9'3 86 175 92 159 78 174 100 181 99 181 97 163 83 
113 10-1 127 90 86 175 92 178 94 179 105 175 . 92 169 87 191 106 
114 10-0 127 92 86 174 91 165 83 161 87 169 84 169 87 152 74 
1 115 10-3 126 88 84 156 77 163 82 158 84 153 65 160 80 171 90 
116 11-J.l 126 77 84 175 92 163 82 166 92 175 92 185 100 145 69 
117 9-11 126 92 84 159 79 165 83 153 79 169 84 175 92 171 90 
118 10-3 126 88 84 172 90 185 99 166 92 ' 172 88 181 97 152 74 
119 11-11 126 77 84 178 94 178 940 174 100 184 102 181 97 176 94 
120 10-8 125 82 83 173 92 157 77 164 90 181 99 160 so· 145 69 
1 121 
I 
10-8 125 82 83 150 72 153 74 164 90 165 80 158 78 158 79 
I II 122 11-9 124 76 82 164 83 171 88 161 87 172 88 177 94 184 100 
123 11-9 124 76 82 150 72 157 77 133 59 159 72 146 69 148 71 I 124 10-2 124 86 82 164 83 155 75 164 90 169 84 166 85 155 77 I 125 11-11 124 75 82 163 82 178 94 153 79 153 65 179 95 180 97 
1 126 10-3 123 84 80 174 91 184 98 164 90 169 84 166 85 184 100 
127 10-3 123 84 80 156 77 150 71 179 105 175 92 148 70 148 71 
128 - 10-10 122 76 79 158 78 163 82 166 92 165 80 144 67 152 74 
129 10-2 122 83 79 165 84 155 75 156 82 178 95 160 80 130 57 
130 11-9 122 74 79 150 72 150 71 161 87 165 80 150 72 14.-8 71 
131 10-5 121 80 78 150 72 171 88 150 76 153 65 162 82 171 90 
132 10-3 121 82 78 159 79 177 93 184. 110 178 95 154 75 168 87 
133 10-2 121 82 78 161 81 163 82 161 87 172 88 171 89 166 86 
134 11-9 120 72 77 154 75 163 82 156 82 165 80 160 80 158 79 
135 11-3 118 73 74 156 77 167 85 148 74 159 72 144 67 138 63 
136 10-9 114 68 69 148 70 142 65 164 90 175 92 144 67 148 71 
137 11-...4 110 65 64 169 87 133 58 189 115 201 123 166 85 145 69 
I 
·· - -
I 
-
-
-
I 
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